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< 1 tt^WEJt^v"- hOiZ30«8S«;, «lE»}t«S 

<7)3ao3«i8S*>'9sefflS«'^*iE^-;^<ofli«±c«« 

L, AO, mCflBJ:roiBE3t^->-l'tWE«aai^ 

g|Jtfi©4ffl«5a<^«»**^58aJS*T#IE^-XCO« 
eJ:C«ttt. WE«B±®«rE3t*->-^i:« 

SB. 

rE«Ufc*3tfft. mE»3t«®4^)4<i:t>l«SHiifi 
ff(CEBt?S:«it«i:' l!9E»3t«<Ohiii(=EBl/ft4> 
1i<t^l «tC5}t^->- K lrtEfSaa*''^*J^«i:*' 

gmc^i^-c. ^j><t<tfci««)i«E3t^->-H®4a 
© -5 ^ (^iJ>;i < i: t) 1 irE»Jt««5a(0« 

t. l|l|E«!8±WttE3t*->-Ht«e«*«*^"'*^'' 
^ j(,e->-Jl'Fer-:;^4:lWE=&--'WHy-Xt«-tn 

tII*Ja5l l9E}t*->-H*». *llE»*«OJ:iBI^« 

giE2*©^-:/^Ko<Mi«<H-:Z;iaiic9l* 
aisnfc«««*fi«'=*'''"^« mE«it«i:i**fc 
tt 2 *<omE'^-:^^i't ^w*****"*"*^*® ^ ■* 



4 i: ?&»*a<i:T4«aa*SB. 
[fl»*«8] «tft4*/t*JK0TlcEBbt/tyir9< 
hamyt&t. lXlES»3t«ro«IB3fi»ICEBL.fc«Jt« 

^^y-xiA^cottLfcaaa^sBicfei-^r, wEai 

Jt«tilE«3t«iwHroiWE^r-;^rorti!lcB»tfc« 
'jNJi??filCJ:0. |}9EaiJt«wmES3t«B'^<0<>»d< 

H-Jr-XT** C 8 E«© 

10 ftAS^B. 

[|»«gilO] WE»3t«A«WA«M**t-CV^*wt 

«4^<^T'Sin^« 8 EBOBaa^BB. 

1] WE»JtSroi-ft*««-5«lJ!*88«^tti: 
T * * ft: It ifi M tt T * 4 C 4: S t « « 8 EB 

OBAS^BB. 

[«««12] ll(lE3l8*IWlEir-Xt-<*»C«ttfcC 
t ««B t -rsBJR* 8 EB(0«a**aB. 

[|»*«13] «iE5lfi«#JEBJt»«>BB«ar»«=2 
Bfi»t/i C t *»« 1 1- « a«« 8 EB05«ft«S%B 

a? B. 

t«#«i4] inrE«)tB«<oiiirE»3t««>iaKn<o 

IWtf 4B«« 8 EBOBfta^B. 

<i|>*«lcBn*»ltfcC4:*»Bif*«a«^B 
B. 

e: «aa»/t*jut*©TicEBLfc»it 

JO B->--'l'H^-XICJ:OC«Ufc«a«*«B»C*V> 

->-;Wh''ir-Xt. WE«»a*/^*JKO KicEBan 

^WH-ir-XtSiri/. mE«a**/^*^i'tttE»3t« 
i:omc5ltt»«^aa«. «Ei'-^UH^r-:^«aK 
BBrt»*l*lt-ff UiiA/TWE->-^V H y-X t WE* 

-ju H^-x t**n-f nc«itft:B^»tK^a«'C 

40 _»ft:UTJS4«*a5%«BJC*V»X. ttE*-;i' H^r 
- X < *«K:B □ *»ttfc C «#B 

^r^BBB^B. 

m:HJHl 91 mEBJtfftBis-r*-** 

§BC J: 0 »«L<fc^;U H^r-X fc«:*-r*B»«»« 
B»C*V»T, l!l|E«3t«©HBC»«anfc2*©^r- 

ft: C i «»Ba:"*'*B****** 

a? (««9i2 03 B4a*/■<*^^i:. mE«a«*/"«*^^ 
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TCE«Ufc3»^t«^^- lSie»Jtffro'>«<i:"blfflai 

2 1 ] iaE«}ts®a 1 oaBi:»«snfc» 

« 1 8 . 1 9 £&t2 2 0 G«CD%aS^SS. 

2 2 } HftESiffffflSB 1 ©JI«IC»a«n«:S8 

2fl5«»6lR«)«rE«10ir-:/;i'a:. ttEJB2«SI» 

iz««snfcfli2®^r-:/;pi:!S'. SfrEJB i 

OWE* 2 0Dil««ltl«^l«li:Sti*>*®^'*"^5l«iH 
SnTt»*wi:*»«tT«ir««18. 19. 2 0. 

(g|««2 3] ilSC«3tff®JB2 0«««B«89E»l 

(0^r-:/;i'i:. lttE«2 0«»IC»«SnfcJB2©^r-- 
f)\,t1fi, ||(iEt-^VH^r-Xff)«ft:^tWE«««»r: 

manTv>4ct*»af«-««««2 1 $fe»42 2E 

inC*-;i'H^r-;:^;cR»t«:ttE«it«<0^t- 

<.iE«snTt>5;itt«atT6»««2 1. 22. 

[000 1] 
[000 2] 

[ffi*<Dft«] 7i77^^:r-7h'j^'X*«ro«aa7i^ 

ttfefeo-e**. *B«ic^tta«ansaittcttim 

3.-51^ H: 1.0) snrv>*®r. 

7.9 (TFT) 
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4 

[0 0 0 3] isas^&ia. fi^tf. s^^MjA"? 
wisjr * J: 5 »c»f3£om» t WTT 2 ttoaifli^ ^ ^« 

-«(c»ttt«aitxD;i»epx«mwv-ji'«wi^fi 

»«*fciia6o#ttT{S5«aa*/^*^i' («a«^« 
fc. «a*^/t=^JK^n««ro?v«icE«sn. « 

-jwK^r-;^t. saa^/^^JKoTicBBsn. ffia 

[0 0 0 4] aii, iillh5>i'*X^'*«l[fflU&7i'7' 
^ :r . T K U X5SSC©ifta**«Btt. «Atf*f WW 
63-309921 ^4>I8-^. r5tfi««S:»ffl t fcl 

2. 5«7J'f--< K 'J d' x^rac* y-mAf^ 

a) W-fJ . B»XUi'hD=dTX. H193-210. 1986#12 
[0 00 5] 

[5EiH*»»ftL,j:^tr*«an a«8asT:i4. /^y9 

[0 0 0 6] A'i;^9-f h*«*TaSJtflf©W 

<t*n-en-«*««Rsnfc2*©9>:/dr--^;wt 1 

[0 0 0 7] yi' 7 h®«3t«tt. ^ 

[0 0 0 81 ««tt. «aa*«ito«*4T 

[0 0 0 9] S a*<0«a«*««-CI4. /t-y f 

55 5^ tt-^_y;v^<-©3fe4it:»«an*-f>/<-^**« 
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(0 0 I 01 *«'flrojBi©i«ii. »Jt«*5«kt«efi 

[0 0 1 11 *m(n92<0Bmi. «)tt©^r-y;i. 
tic**. 

[0 0 1 21 3 (OiMii. «Jt«t8«rt-f 

[0 0 1 31 *5etB<o»4 0B«tt. «a«1^''^*^^•^ 

[0 0 I 41 *5B?Hro«5©SWtt. ^-f)l^^>'^ 
[0015] 

[»a«»»-r«.tai)®:pai ±E{8 1 roKaSWRT 

/•?1i;i.oTlcE«tfc»3tfit. ffiEi»Jt«®«iBjfi» 
re* WE5»)t«Oi:iiil^e«^«^*'^ 
<tfclftroit¥v-ht. WE3l««i:WE«3t«i: 

T. ^;5:< tt)l«©l«rEit*->-KOa®*«*- *> 
E»3t«©ffl<^««*^ ^5Sllia«T«rE'>— ^ 

[0 0 1 61 Sfc. lWE*tt»«. WCWfi-tWWCJt 

[0 0 1 71 «a«*/'«*^i:. iMBsa*'^^'' 

)V<Dr\zSMLftm^ifit. l9E»)t«©^>tt< tfe 1 

J^tl!fIEl2IB*«^:St^^TlR«■^•«*M«->-'^ 
»&m ic J: 13 J^rts nfc^-^i' v^-^t s«i-*«a 

4iZ2fl55%©'>'a<i:*>121«>*»*- mAi»jfc«®a 
«BU. ittE«a±roiWEJt1fc->-Ht*>E«**'^''' 

;^;kd jitta^a^^ x»fi»TB4:®llHlcP^t»«^^^F• 



[0 0 18] sei:, lWE3t1»->- WEHJtero 
±llilC«»-tfcffi»->- ht. iilEfi£«->-h©±l*iCfi 

[0 0 19] ±EJB2<0R«*««r«fc«>C. 

li. s)t«^:lr»ES:^tffo^-:'J^«*A'■^**^^*-'^ 

[0 0 2 0] tit. m^ttmsii/esomm^t^n^ 
i7 9-f hS^L. iiiiE2*o^-:/;K0«Ji*<Rl— *rsi 

t li 2 *©i9E^r--^;i'tOHAS:ftl*"*'*fc*<^ 

[0 0 2 1] i:E»3roilB«»»-r4ft:a6tC. *«9J 
tt. jSfta^/^*;i'roTlcEfitt/'«yi'7'f 

CJ:!?. iiiIE»itfi©IWE«*««'^®***^*'^*^ 
(0 0 2 2] Sfc. WE'S— 
[0 0 2 3] Sfc. l!aE»3eft*WBSft««*UTV^5 

[0 0 2 4] mE»)t«®^«fe*»««i«it«ro^ 

(0 0 2 51 Sfc. lttE3?a«:«lE^r-Xt-»»ca» 
(0 0 2 61 lWE35B*«rE«3t«<0«<«»i6» 

[0 0 2 7] 461=. i!irEa«t««wiiiE«jtt«<o 1 a 

PJifynzmtfi. iniE*3t«<^KB9*»ttC«oTi>E^r 
[0 0 2 8] ±E»40»«S*»'*"*^^*'-- 

(0 0 2 91 Kaajp/^^«'t*«>TCEBLfc 
^jHg.>-.;U K>r-7.ICJ:0O«tft»a«w8«l-* 

(0 0 3 01 «ia**/^*^*"^A/T««T* 
^ga.>-;l, lttE«aa«/^*^K'>T'CE 

BS n-5»Jtfi«SA/"^'Wfr*'*-^**'^'*^ "J ^^'^ 
5(, ;i:e-;WH'!r-;^i:«=ffb. lHIE«aa«/'<*^»'i:*>E 
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[0 0 3 1] ±IB»5©»K*»ft1-««:»'-- *5e^ 
[0 0 3 2] 3c^«t. WEaiXff ■'^ 

[0 0 3 31 

;KDTirEttUfc»Jt«t. itlE3l)t«®^'»< 1 
«BilcE«t«:«it«t. imE«««*^"«*^l'i'ttE'S 

Sll«c*i>T. mE«Jt«©Piili::ft-««'*«**^*^ 

[0 0 3 4] *}E«Jt«<o«i®*»i^»««*^ 

tSB 1 ro-j— ^JP* . fl^»ES3t«(::»^■cWE^-^^H 

*[0 0 3 31 ir(lE«3tffro«10««l-»«S^ 

©»2oai88ai»wttE«i«>^-^^''^^ WE»2ro 

«|«;c»il4nfc}B2®^r-y;Wi:*«. WEWKOr- 

[0 0 3 6] lttE«3t»«fll20JI«K»«)«re 

aiiro^r-yJVt. lirESII2<OM»C»«Sn«:»2ro 

[0 0 3 7] *^t-. (BIE^r--^;KO*^iMit-»«S*^ 
[0 0 3 8] ^, „ 



[0 0 3 9] tit. 5|c56^0«iia*S«Tl4. «3t« 

[0 0 4 0] ''"^•-'^ 

[0 0 4 1] *5e91©«ft**S«-Ctt. 

[0 0 4 2] a *»f!<ostaas^««T:tt. 
hrott3t«ow*c»«anfc2*©^r-^ji. 

Ci:ici0. -y-^fJU^-fWt-^itaHKBro^l-Wl:: 
[0 043] 

[0 044] «7«'7'-<-/-^f''-'^^«**'^*"* 
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t»»W-7-2 & 1184 



10 



[ 0 0 4 51 «Th'Ji'3^88ro«B» W2iirco56?B*« 
-3«if«C;fclt*»rait^-rB, B4liH2ro4-4 
[0 0 4 61 B2IC^^■rJ:5C. ftlBXH«»-r*2* 

t B»-r*2*roi*«ffi^ (Hu-f^m^wsfctt 

CaddSStr. SE*ffi^»GLtt|tJ*rSJllSfiU fT:^ 
|SllC«R*e««nTt»*. l^«l«^DLttfi*lSl«i 

[0 0 4 71 B3CjF-rJ:5IC. ««LC*»ffK:T« 

*ii;fawiai*«« I TO 1 tfim^n. hmmmny 

X»SSUB 2«3(Ctt*9-7WJU^F I L. JOft^'f 

-e««sn-ci>4. aw^7XS«suBi, s 
UB 2<OPIiilCtt5'-< v7'ffla*tcJ:^r»«snfcK 

^f9XS«SUBK SUB2©«BJCKV»»*<*^fc 
L a3WBM*roiBl*1^1lCft^-t**^**- 

[0 0 4 81 ±»a«9*7;^««suB2©rt« («» 

LC« <0«lliCB. ajfcUBM. *7-7-f;W^FI 

L ftaiipsv2. *aawH«««iT0 2 (co 

TV**. 

[0 0 4 91 «Vh>J^X«aro«10 Bl 7lli:TO 
:«9X««SUB1, SUB2«frO«*/^*JVPNL 
ojVh'J^X (AR) HjaroKS^ai*- HI 8B-tO 
«ffl»*5eic»«ofc^ai*- HI 9»iBi 7ft:«i 

s|iiB**TBT**. H2 0ttB3©ifii€1'* 
rUT. £«!ICB1 9«1 9a-l 9 a«»«C6»t* 

»«a^DTMftifi»ir»«*"«'B'^**' H»»CB2 
Itt. £«ICSB*0MA<««ans-i«^«»K«T-G 

[0 0 5 01 co/^j^/Kowfl-ctt. /hsi^t^-f^rtr* 



n^^;^J^-':^'>' hfSi±rofcs{)ittro*f9x«fliTitRfi 
•t>-'rxic/h$< t>rttro«^t)-aooT.gS;i8r 

rtroT. 01 7. Bl 8«>fiHtfc±T*fiSUB 
1. SUB 20D«Wfa€. Bl 9tt«WrW«;aUT3 
o! LNtt«X«<0«»illliro8t6. CTliCT2;i-e 
10 n^^naSfiSUBl. sub 2ro«J»rT'<ttt«S* 

g, Td (»^*) *«#«-r* (BT±Tfflt£220) 

as'ii'ii^-nf) t«m-r«i^ c±m»ss u b 2 ro:*:* 

^PTg, Tdtt-t-n-en«jeT«*fiieiB»«w«^ 
GTM. ^^«ffl^i5i»»«ffl«^DTMt^-n&ro?iaj 

,j7,Vy^-vTCP (822. B2 3) 
f-»C«*/^*^l'PNL«)il^-DTM-. GTMS^Oit* 

(0 0 5 11 aw^f9x*«suBi. suB2ronnic 
sfisuB2«©«aa'!?B«««i'ro2ii. '>«t< 

30 th-mm\Z^^^X. *5E««Ttt/^*^K»4A-C»'^ 
-7. h«AGPfc:J:oTTaBaWif7X»«SUB 1* 

c»66an«:-tro5imE«iNTc»«anTv»«. w 

CO 0 5 21 El«lllOR I 1. OR I 2. aWH««i 

I T0 1 . ^aawp*** I TO 2. ^-n-enwB 

0 L 1 . p o L 2 (i-tn-enT«a9?#7 x»s s u b 

1 iffla«*f ^ x»« s u b 2 <D9\-moitmiz»&i 

[AjglOR I 1 t-h«BElfiI«OR 1 2 troBtrv-JW-!^ 

->SLTfl:«J6nfc«i*K:«AanTv>«. Tawifii 

KORI lttT8SaW^f7X««SUBl«©ftB«P 
SVl«5±88»w»***^*' 

[0 0 5 31 C T«5aW^/9X»« 
SUBIH. i:a5a«fi«9;^»«SUB2«rW«C« 
/r<DlB*a*«<a. .>~>l,/^^->SL«»«SUB2 

v;^»«SUB2t««*»^*3*« i/- Jl/tJSLOBP 
55 »lNJ*>^l«»LCtttAU aEAaiNJ*X#+ 



11 

[0 0 5 4] «)IWIf7>xX^TFT> *Rh7>i' 
X^'TFTtt. y-h«*GTIIiE©A-f7XtHll»-«" 

[0 0 5 5] SfflJIIO»«h7>->-X^'TFTtt, »« 

(^SWHb^^i'X^) TFTl;feJ:r;TFT2-e«l 
laSnTl^i. »lll«7>yX^TFTl. TFT2© 

^v^X^'TFTl. TFT2©-tn'fntt, 

CT, y-hieiillGI. IS iDtriDsic, » 

(s 1) *»^;»-5ia*»<*«A.s. -««)V-X«« 
SDl. KU-f>««SD2«»r. V-X. H 

[0 0 5 61 «y-h««GT> y-h«*GTriW6 

(B 2 WSJ 2 g 2 £ itf I s*m»m A S 

:^fsi (a2 3J:tfH6c*v»T±:«risi) csur*»« 

h««CTtt«Bh9>y^^TFTl. TFT 2©* 

>v?x^TFTi. TFT2©*n-en©y-H««G 
T14. -mz (*ay-h««ti'-c) «*«nT6 
0. j|«e^«GLica«UT«rt«nTv^6. 

14. y-h«*GTtt, J|l)i©»2»«ilg2T»«S 

nrv^*. jB2»««g2tt>ii:*tfx/vy^-c»«a 
nfc7;vs=:'>^ (A n looo-sso 

OAS«©IUP-P»*«-«- y-f-^SGTJiJC 
I4A I ro»MMUiAOF««tt&nTt»4. 
[0 0 5 7] C©y-h««GTttB2. B3*itfH 

UfcAt^T. T»a'B«7X«SSUBl©T^IC»t 
W»©/Vyi7 7'f hBLSK»3ftttfc«fi. C:©^a^ 
^SAlA>6J5c«y-^««GT««|gtJioT. 1 5!*» 
*lASICttA-yi'7'f h3t*«afc^T. yt9imz^i 

mwiimriiti*,mm h 7 vi^x^ t f T©:t7»tt« 
fl:ttfi«i:<<**. y-h««GT ©**©:»? 
eStt, V-X««SDltHU'r>««SD2t©M 
«*fc)9«*C«iSIH««<S (y-h««GTtV-X« 
aSDl. )«H'>«SSD2i:©(*i»^*3**^S^*» 



7) »$p:|i7-28 1 1 84 

§J6T) f-i'*^l'«W*»*4*©!lfT«fi 
3ttV-X««SD 1 tHU-f >««SD2 t©m©E 
(■ (9^r^JWfi) Lt©it. 1-?it)^«iL3>yi7^> 

TftA^n*. C©«&^*SBlc:fe^t«y-^«•G 

[0 0 5 8] ««Se^»GL> i£2e<5«GLI4«2 
iimilg2T«tf3nTl'»-&. il©«*e**»GL©5B 
W 2i»«Sg2tty-h««GT©a2»«Rg2a:H- 

fc. i6«ffi^«GL±»Ct>AI©IBIMftBlA0F*<a 

[0 0 5 9] «l6ikBlCI> ie»RCItt»«h9>y 
X^'TFTl. TFT2®-tn-f*l©y-HWMitl' 

xmmitx=b. mamc 1 oy- h«*GT*j:y*« 
- ^tf^7XvcvDr»*anfcaft:'>'J3>Rt« 

1 2 0 0-2 7 0 0 A©** (C©*****!"^ 
a? II. 2 0 0 0 A8«©IIJ») T»aT«. y- MWWi 
G IttHl 9lt*-rJ:^l- Th'Ji7X»AR©±»* 
Ht;J:^>C«i*3n. H3Zl«»i^aB»W6^0TM. G 
TM€:«fflr*J:^»*S^"C''»*. 
[0 0 6 0] «IS*»(WBAS> iB*iK»:»AS 

X^TFTl. TFT2©-tn-fla©^t*Jl'»*«** 
i:LT«fflan*. lffi¥3K*»ASttJffl«->'J3> 
■ISfctt#ISa->'J3>«'C»«l'- 2 0 0-2 2 0 0 
A©R» (C©******"?*- 2 00 0Aa«©« 

[0 0 6 1] C© > S*IM«:«AStt. ««^'X©*» 
*«A.TS l,N«A>S**y-h«MWtl-'C«fflSn 
««ftllG 1 ©««CaiRLT. Wty^XTC VD» 

«r. L'a»t)-t©:/9XTCVD««>6*t-»c»iH'4" 

©•J> (P) t2.5XH-:/UfcN(+)fi*«»»d 
0 (B3) t)ra«»:a«l'T2 0 0-5 0 0A©«» 
(i©«ft«a^««'Ctt. 3 0 0AM©W») ■C»« 

an-5. L*»-5a. tammu'^x^sLsvB uicw 

fi*»«:»d0^J:tf Jfi*»*«ASttB2. B3* 

[0062] iS*»*liAStt. H2*J:WH6IC7i^ 
-fiilC. ^«S«IGLt*««^DL4:©Sa£« 

(d7DX*-/X» ©«*wict,HttenTv»5. -© 
28(8© 1 S*»(WBASH3!E««C*lt6*icm^« 
G L t(MI«<MID L t ©»»«««-4. 

(0 0 6 3] «aWil«««ITOl> a9IB«««I 

50 TO 1 tt«ft«»»«'B*<«*^^***''** 
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14 



[0 0 6 41 aWH«««IT01l4Wh7>v;X^ 
T F T I C5 V-'^** S D I 45 J:t«ll h 7 > i^;^ ^ T 

OfcA. 9Rh9>-:^X^TFTl, TFT2<0^^cO 

TFTl. TFT2i:!l»i:^»6*^554-r*^t«»"^ 

Ui?Bl*«lldllI«toT«JS3nT*0. CWSBl 

(IndiiurTin-Oiide I TO : ^IJ-R) 10 
0 0-2 0 0 0 A<Oll» (co«aai^SKTrii- 1 4 

[0 0 6 5] «y-:^««SDK h-Pf>««SD 
2» «ftC»«ISnft:»Rh7>J^X^TFTl. TF 

T 2 ©*n-en«)v-;^«iis D 1 1 Ki^r >««s d 

2ttt. H2. H3*J:t^H7 (B 2 1 ~« 3 
Bd l~d 3«5*J6«V»fc¥aiH) C^Tifc^lC. >S 

[0 0 6 6] V-X««SD1. Hl"f>««SD2© 

e JB2i»«Rd2. »3»«d3«)i<*:«to^*5# 
r«l**nT^>■5. V-X«aSDl<OlB2»««d2 
*J:y»3il«ild3tt. HU'f>««SD2©»2» 
«Bld 2 *J:t;5B3ai«ild 3 tISI-BiSXe-PHJrtS 

n*. 

[0 0 6 7] 5B23l«lld2tt^/Vy:?T»/«Lfci'° 
(Cr) RSrfflt^. 5 0 0-1 0 0 0 AoWl (CW 
«*«*SllTtt. 6 0 0AS«ro«») T»BST«. 
C r glttlUP*»<*A-r4 tT. h U7.ifi*ilS<ni>(0 

2 0 0 0 Ags<oiiJ**a*«H'>*i«"^**'*"*- 

C rilliN ( + d OtroaWl««a»T»«. 

C rKHaa-r-5»3»«Sld 3<;)A 1 *«N(+)a*i» 

«|*T.5. »2»«ild2i:UT. CrW©«C«MA 

(Mo. Tl. Ta. W) H. «lt^**i-'J-»'f 
H (MoS l2. T i S i2. TaS ii. WS i!) R* 

[0 0 6 8] g!3»«Rd3ttAJ©X/V^^'J>i^T 
3000-3000 AcoRJf (CCORlia^rtaBTtt. 
4 0 0 0 Aa««)W») A I R»4C rR 

(Clt'<-CXhUX*»/hS<. »l»RJPIC»lfrf«wi:** 
SIR-C, V-X««SD1, Hl/'f><aSD2*J:tK 

S3»«Rd3ttT«AlR®«i:->'J3>*« 
(Cu) €»a]<»tLT^ffS«fcAlR«fflV»-C%J: 



[0 0 6 9] ig29«Rd2. «3««Rd 3 %Pli;7 

T. »*V»«»2»«Rd2. ftSPmRdSSTXJ' 

tUr. N(+)l!*3»*ld0*t(!t2j$n*. 0*0. 
i flJjtaK^IBAS hlC«r5Tl»fcN(+)S*3l»«d 0 
tt5R2ai«Rd2. SB33l«Rd3et^co»»*<-fe^V7 
>rl8!*Sn-5. rrot*. K(+)S*»<*:»d 
0 tt-C-O*^ n«) J: ^ X y ^ > 

[0 0 7 0] y-X««SDlliaWH*««lT01 

catt5nTv»4. 'j-7.nms d iii. i 

ASaS (»2»«Rg20Ri». »«»ft:RAOFOT 
R». I fi*J»»lAScDR»*J:W 
dOCOR»tlBJIt«:R»IC«ST*aM CftoTli 
USnTV^i. Jl*WCH. V-XMSDIH. iffl 

# «{^iB A s roa8iw»t5 T»ss nfc« 2 mnm a 2 

i:. cOjB2ai«Rd2©i:«tC»l«Lfc*3ll«Rd 
20 3i:T«JtanTV»*. V-X««SD 1 ©«3limR 
d 3tt»2««Rd 20C rR*«^hU^®«**>** 

<«riET«-r. 1 A s©a«»«fe«oaA 
^nJiv»©T. c:©iS!*»<«AS««o«^«fc* 

C«|lSSnTV>-6. OSO. »3i»«Rd3li»<»lS 

«Rd3tt»<»BS-e«*®"^' V-X««SDl«>« 
^« (Hl/-f >««S D2**««#l«DLICOV»T'b 

[0 0 7 1] «RRRPSV1J »Rh9>i^Xi'TF 
JO T*sJ:ataWB*««IT01±»;ll»«RPSVl** 

»w^mrv»«. ««RP sv 1 ttiic»RH7>->-x 

T F T 6«RT« nT* D . 

IIP S V 1 ttfctA»i:/7X7C VD«RT»«UfcR 

fl;->.j3>R'?'aft->'J3>RT»isan-c*o. lu 

[0 0 7 2] RRRPSVlttHl 9«C*-r^5«-. 
hiJi7;!^»ARCD±»*Btr*^>C»*sn. «2»tt 

40 $fcJ:»tS«ISUB2<0:Wja«COM*T«»«SU 
B 1 <D«.»»«l«^»«ffl5lfflE« I NTC«'<-X h 

AGP-ctt«-r*«»t>ws*s^"C''^*- »«»PSV 
«c. »«ja*«)»t»»«RPsvitt«a»t.-e«s/£ 

[0 0 7 3] «iJtRBM> ±»af!«9X*«SUB 
«7 2«iCtt. n»3t (H3-ei4±^*^6«)3t) *»^r*^V 
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15 

a, a8liEfl2l-fiSt5 I TOilrl»&Ji*Siai«Rd 

1 3 0 0 AgKWBUPC'f^***^*' 
[0 0 7 4] ffioT. IIRK7>i'-;^^TFTl. TF W 

T2W 1 Si»i3l»»iASIiJiTlC*?>«3tilBMiJiI^ 

[0 0 7 5] *JS:. aWH3lt«aiT0 1®9tf>i^* 
*t83tltBMICi^TaitSnTt»**»6. ±828B»IC 

[0 0 7 6] nyf ^-f h*±«a?8*7X»s 

SUB2«C»0Wt. T»aW^/7::^««SUBl£ 
[0 0 7 7] ajtRBMIlffljnffllCt)H 1 utmr^t 

H 1 8 2 1 IC^-f IC. j/-;i«S L®^«ICJI 

san. Ava>9Po*s«csifl-r*RW**«>jin 

)tA«-rH 'J JESSICA OjitJ«)*KV»T?V^*- 
roa3tllBMtt*«SUB2O8tJ:0t>«0. 3~1. 

OmmertWtcSA^n. »«SUB 2 
[0 0 7 8] «*9-7'<JW^F I L> *9-7-f,'W^ 

(B9> . »«t)»lt&nTV»«> (B9HB5WJB1** 
ISRdl. a3tRBM4Jj:t^*7-7/;l'^F I L©* 
t}it»fct>0-C. B. R. G<0ft*7-7-f;i'5'-F I 

Ltt-c-n-en. 45-. 1 a s* , i^oT^n/w^i:* 

bXftS) . A7-7-f Jl'^'F I LttBS. 9IZ7i^ri: 

»j«5n. ajtRBMii^j^-^-fju^FiLiJi^^a 

«B»«fli I TO 1 OXvx«5^i«ft:*J:5aWH* » 
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16 

«tt I TO 1 omsk&x 0rt«C»asnTU-5. 
[0 0 7 9] t'7-y-{ \ i\i'A<Diif>\zmAT 

fe7^;i'^»iiEa«e^^««fi««*«!*"«"*- 
i:j:o-r. »e7^;u^G. iift7^;p^'B«R*»« 

[0 0 8 0] ««IIRPSV2> «RRPSV2I4*9 

a9!«re«»'P«***^'C''»*« 
[0 0 8 1] «itaawB*«si T0 2» «aawH 

«««IT0 2tt, T»a?B^^9X«SSUBl«HCB 

jirticfij^ 6nfcawH»«Ri TO 1 kwisol, « 
ftL c®jt*«'»«»4*ii««« I TO 1 t^aaw 

B»«ffi I TO 2 t®m««tt2 («#) tries l/TX 

ftr*. c<o*aawB«««iT0 2icii3t>«ff 

vcoi*«winan-5J:5ic*i«*nTv»*. 

ti. 3t>«ttVcoiil««m^»DLir9iln3n«a 

I TO 2 ro¥ffi»««;B 18. B 1 9 £0BBSn 

[0 0 8 2] «y-H*^aD Bl 0tt««^h'j;'X 

««ia**TBT*0. (A) ttVBT»0 (B) tt 
(A) roB-B«iHICi3«t«ffBB€*LTV>*. * 
HBttBl 9T*#i6IC«*:U. »«{>E««>aS»tt 

[0 0 8 3] AO\t'9nf&mmo>^7.i;A9->. 

Bi-s^-rA^'->AOtt%«at^Ttta6a>'»«». ^ 

- hE»GLCttKBBC*-rJ:5CRflJiAOF*«a 
T. d^|«V'>'-Xh«)«#»AO*S»K:l/-C£«ttWi^ 

L )■ g 2 ttaBIC-t<ORft:«) A 1 1 0> H A O F S 

nT*o»««tt*«*«^»^''"*- «iR. HMi«fl:tt-t 

-5.1: 5 Icawa^HH. *Ettf«RftbT 
frfcn*. TXj7A^'->AOtt*ic«GLC*-a)iit 

[0 0 8 4] B«t>ALRg2tt. «^3»<T«fc*/^-^ 
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17 

ics.'fx*?)*^*-*-*®"^- i*i*o«ii»<b. ^■ 
'[0 0 8 51 y-hJi?GTM;i»ft:a*s io«t» 

«tt*ia< A 1 Sf J:r)t)»««tt«>K''»C r»g 1 1. 
JEK:-5-©«ai^»lltB««« I TO 1 tHU-^JU (1^ 

G I **0«AT*:5l6ltwgfi«*lfe 1 TOBd I JilSI 

[0 0 8 61 ipaiB»l4JV»T. y-hlMWG 1 11*^ 
«|^«J:r3t.*fl!l»C. ««IIP S V 1 t)-tO«IM«.fcO 
t,;&l8»r»«*nT*J0. £«ICttB-r««^GTM 

^caoTV^*. HTtt. y-h«GLi:y-nt?^» 

(Bl 8. Bl 9) *»«l«Stl. f-V^*=f-<r>Umts 

saasTtt. *fi<owfr««cTi S'tt^TBfian 
E«sHg»cJ:oTfi«an«. «jfiiiiaic*»t*cco 

J:5ftfi««SHg«l»«ftySR®««^- BI6IBOR 

[0 0 8 71 «KW'f>«^DTMI Bl ltt«««^ 

■C»0. (A) ll-t©¥BB«7i*U. (B) »* (A) <0B 

h<*jfilw«jr>U. WaBro|fi]«ttflffi h«^T*5««*T« 
^;|SiAt««SUBl fl)±«« (XttT**) CKST 
'6. 

[0 0 8 8] TSTdim«<M'-C*0CCIZ(i^B5@ 

Ifi^nrv^-S. ««E«^TSTdt51-»»«HK>« 
^DTMH±T3fl«atC^*«C«»3£StcEW3n. 

awT-T s T d laaiz^rtfi oxfis u B 1 OT«85c 

»i. HI 9C^-4-J:5i::«^»Td (t6^«K) ««« 

b*ss u B 1 <ow»r«cT.i ta^TXicgfian, 

SHdlCJ:oT««Sn«. «t««^TSTdAtSftr 



10) »HI¥7-28 1184 

IS 

*t?¥Sr2>«»ffi*^»D L<OT K 'J f X*«A/T5««i 

[0 0 8 9] FK>»«MlfDTMtti!ili£Uty-f' 
ji?-GTMt|31»?»affiTC rffg IR^ I TO»d 1 

ilPSVlHa«OCi:«»3»*>»lTV^-5. AOttWif 
£flD««'7Xi'T«*>tl«*«. t©BT«*3ti;4V>»i^C 

[0 0 9 01 Th'Jf;^»*»6HW-f><IHf«DTMS 
T©?lttE«»lB2 O© (C) «JCt)»Sn*i5C. 

Hu-f >«^DTMtHi;w'<;v«)«d 1. g i»-r 

a) <'±lC*«fB^«DLi:Hi;W'<iK0«d2. d3dt-> 

*«t. cniiff««)«»€»/MRi;ffaA., 

A 1 ■ d 3 t»«»P S V 1 ^•>-;W/'«^->S LTT 

[0 0 9 1] ««ft«««^C8dd©«ijfi> awis«« 
aiTOltt. iiiih9>yx^TFTi:»«an«« 

tt«J:5C«*SnTt>*. t©«4a^*3*tt. B2. 
B4*>&t)9J&*>**^'=^' aWB«««IT01&- 
30 L 2 tU. PO©Jfe««^GL *«!*©« 

«PLli:-r*«»«««?^ CaddS: 
««r«. C©»»«««7-C«dd©««<*«tt. WR 
h 9 > i^;^ ^ T F TOY- MMW t LTttffl « n*l6 
MEilG 1 *J:yiiWMUiAOFT«tfSnTt»«. 
[0 0 9 21 »»«*«^Ciddtt. B6*^6«)WeA\ 
ntJ:5C. iE««<MIGI.<7)»2i»MlB2<D«*li:vf 

-r «a5»<0JB 2 ««lt g 2 l«t««<t»D L t «5fil6<0 

iwss'ha < t"*fc*«< anrvi*. 

[0 0 9 31 »ISS«*^Caddro«*PL 1 

r iJt^Ta9IB*«« I TO 1 *»W»bTt>, 
£Sfc*tiJ:5C»SiSnfc!B2»«id 2*J:t«B3 

an*. 

[0 0 9 41 ««5Ri611*»«Mia»>*^"^f'|^^^ 

I3lHtt@ttBTtt**Ji*. *BroJ««*WEBC««l- 
T«*^m:v»4. ARtt«ft«IB*«-*7Cttl=fi«l' 
h 'J d' • 7 U-f "C**. 
[0 0 9 51 Bl". Xtt*Mlfi*^l»DL€««»b. 
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19 

1. 2. 3. tnm^^^^ ^>^ommzit^x 

[0 0 9 6] *«<^*HIX (a^«W) \t h«C09fe«HR 

[0 0 9 7] ^Sfi^HY (»^«iS) liSa*«lHltt 
[0 0 9 8] SUP«l":3COmJEiR*^6«»<0»ELfc 

[0 0 9 9] «ftt*«**?^CaddcD^l5i»5<i:-t<0« 
latC^V^T, Cgsli*Blh5>i?X^TFT<Dy-h 

«iiGT^v-;^««SD 1 t(owic?B)«$n«i*4S 

ST^'S'. 3F^$ftCg50ff«<4E|ltll6ftilG I 

»a»n:RAOFTa5.*. cpixttaBB»«««i TO 

1 (PIX) t«aiSWlii*««IT0 2 (COM) lb 

«#ilfij«ftLC, ^feSWPSVl^ctr^Kf^KORI 
1, OR! 2T**. Vlctt*jft«ttT*S. 
[0 10 0] »»€?«*^Caddtt, liKh5>xX^ 

TFT*«x<y^>i^T2»a:#, mmnm* 
m vicic^r^»y-h«tt«ft:AVgcDi^»€:fi«r 

[0101] 

A V 1 c= { Cgs/( Cgs+C add+C pii) ) x A Vg 

CCT, AVicliAVglcJ:*«}»;S«tto«fi:»*at> 

Ht/3:^>75^ «^e*Cadd€:>C*<-rntfri8/-t 

addli»«i^W*»<'*"**^^'t'*^' 
^TFT*t:i-7Lfe«C0ft»flHI€«<WW'*- 

[0 10 2] i!95Ebfc<l:^lZ, y-h««GTttlfi^ 

XMSDK HW'-r>««SD2tO:r-/X7y:^ 
a-5T«^««Cgsd<*:«<>iO, **«tt 
VlcJiy-h (««) m**VgO*»S:Stt»<«c4i: 
Lit^L. «»*«*TCadd^a 

6. 

[0 10 3] «&»*F«*?-Cadd(0»»ff«H- 
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«ii»fed^b, «fl$«Cpix;c^LT4-8« (4-C 
pix<Cadd<8-Cpii) , ^^^mCgslZH^LX 
2ffi (8-Cgs<Cadd<3 2-Cgs) 

[0 10 4] «RI*$ft*^Cadd«a«IOlSII:^ffi> 

GL (Yfl) li, HI 21:^1- ct^lC, *taa^H*« 
«IT02 (Vcoa) <S:^i;«{ftcr5». H19<0fli!T 

\t. v}mos:^^s^m\im=f^GTo. ?imiiiNT, m 
10 f^DTo&t;^»E«^ai:Trta«ttcoMicffi»$ 

SEffi#«YendlC»«, Vco«JEWK^fl«mfiL« 

%jft) (ca«r^?5^i/ttiSia*3t[lBV;5i^lOjJ^» 
ICi6JE/'^;UX Yo^Stt <fc ^ It »« UT t) V^. 
[0 10 5] mffiSi&ihOftttilifi) B2 2(ii£3£m 

»TAB. Tape AutoMted Bonding) tC»«$n^T— 
y 4^ r 'J 7 ^ - V T C P (7) »rBB«« * ^ria T * 

[0 10 6] flHICiStiT, TBttMaislKCH I OA 

(a*>f >:*"-0-H) iCtt««IsIKCHI 

0'^>^^>9f^V HPAD*H>t)»«>*7x-xy';?> 

flPICJ:OCRT/TFT • ««[al» S U P JC, 
Jl;^ A C F II<fc o Ttt P N L ir« 

NL«OD««SI^DTM€r«ttlt^«miP S V 1 

TDTM (GTM) \tS^nvtr-VTQ 

[0 10 7] BF ni3t?U-f 5 K«3&>^^«i^-:^7>r 
4^? ;Wi.T*0. SRStt4^aWtt(0»4iBa3^Sfttt>ia:w5 

ft -5. v-JU/^^->SLa)^«<0±T«7XXS<^Kl 
mH«fe»«Xzt?+->«liEPX*ICi:0«SSn. 
>r- C P t±«S«S U B 2 OflntCllJKCy U 3- 

[0 10 8] iWtfim ":?#lt, 
aCD»«S U B 1 ll<0tti6*^*ICO ViTia 1 4 -H 1 6 

50 ttH 1 0 iC^ry- hit^f*iS<0»rffiJW«'C*>i:2lIX<0 
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8in**i-. isDSRSiSA-isiiis^RJsa 

[0 10 9] ISA. HI 4 

s u B 1 ® HiicBfl:-> 'J 3 >■ s 1 o«T-< :^ffia 
rj:o»«tfc®*. soot:. 6 0»m«)'^-i'*ff«c 

^. T»2W:«'97*fiSUB 1 J:i:«ff*n lOOA 
P 1 ••■8 I ^ "J >yc<»: 

0«Jt. ^fflSa. X.yf^>i'«i:UTWItJB2t'J 

f'Vifr*. -tn«Cj:oT. y-h«IHFGTM. HW-f 
>«T-DTM. y-h«?-CTM6»lBO-*IHi«fl:'''' 

-f>SHd. »«fl;AX7'f >SHgK:»iianfca 

(0 1 1 01 ISB. Bl 4 
BIJ»j>«2 8 0 OAOA 1 -Pd. Al-S 1. Al-S 
i-Tl. A I -S i -Cu**^6«*»2»«ilg2 

[0 1 in xac. Bl 4 

^nfflaa (iii(jiLfc»«ifl:^xi'Ao»fsa) . 3 

S««5«* 7 >«=.r IC J: »3PH6.25±0.05C« 

jtA^feftSBaBfttf^caiSSUBliMt. ft:* 
«iS«K»«0.5mA/cmM=tt«J:5C«irr« (fi 

««ft:*) . *icfjfieoAifO,iw*»il6n««)c<4j 
5aft:js«ff 1 2 5vcjr4-*«TBWift:«ffi. 
<nac<o««r»i o»»»'r«ci:««a*i'«'» <«« 

ffift:^ . CtH4J^ftAl>O.II€l»«±-C**ttC 

tT**. ■?-ncJ:t>-c. »«iig2«»Mft:an. 

ig««<»»GL. y-h««GTi5J:tf«aPLlJ:l= 
gKffi»<l 8 0 0 A05lWHWMIAOFAt»«Sn6 
XSD. B 1 5 

«*fX*WXUT. RJ»**2 0 0 0 AroSfllS 1 

•^9X"7CVD8«ir->9><JX. 
t-r, il»**2 0 0 OA® 1 S*JI«S 1 8l«:«f^fc<0 

»AUT. »»*<3 0 0AfflN(+)S*MS 
[0 112] ISE. Bl 5 
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22 

ASO**«titT*. 

[0 113] xeF. »1 5 
LT. Sft:s iR*w?wi:xt;f^>yr*. 

[0 114] XSG. Bl 6 
RjPdt 1 4 0 0 AO I TOWN'S*** 1 *«*d 1 «• 

«ICXyf->«^"r«wa:lCJ:»3. y-h«7-GTM. H 

u-f >ji?-DTMo«±i*«t:;ai«H««a i to i 

[0 115] ISH. Bl 6 
H»*»6 0 0A©C r*»*S/i«»2»«lld 2 6XyVy 
^r«J>ifCiOa«t. a6i:P»J><4 0 0 0 A<DA I - 
Pd. Al-S I. Al-Sl-TI. Al-Si-C 
u»JJ»&*4»3««Bd3*X/-«-^^'J>^'C±0R 
tti. ai3»«ild3«iaBi:IB|«ttjS 
2> TXyf-Vi'b. iB23»«d2*ISAtiai«Ji«T 
xy^>yu. •k««^«DL. y-;^««SDl. H 
W-f >««SD2S#*r%. •:?Sf»:. H9-fXy5'> 
if8«ICCCl.. SF.S»ALT. N(+)S!#»«S 

msxy^v^^Tictic^o, v-xtj«K>nn 

©N(+)fi*3l#«d 0 
(0 1 16] B18 

•/5XTCVDS«IC7>*X7«JX. v'^XfX. « 
«*:3^t3IAL'T. ilJ»*»l i*m©aft:s m*»it 
^Kiaaa. K9-fxyf^>i'«xtLrsF.* 
JO fffflLfc?«ik«ft«Taft:s m«a««cxy5^> 

[0 117] «jtlia**5?a-^K0ife<**l«> HI 
tt. ««aa«*>'a-;i'MDLO»«l«aBje»0. * 
«*«tt©A(»*9?i««l4M 2 4 -M 4 5 IC^fI". 

[0 118] SHDtt*««*>^**->-''H*'5^-^ 

~3tt«»v'-h. PCBl~3lllilB»« (PCBl 
rtHU-f^BBB**' PCB2tty-h«BB»«. 
PCB3tt'fV^-7x<XSB»«) . JNIiOIMI 
40 -fiPCB l-3H5U*iiaWi:»«t''*5^3'^^' 
CPl. TCP2ttx-7'+V'J7/V/y— PNL 

ytmrn^n^'^^^' gc»4:Ja^->/->3>. ilsim 
pRstt:/'JXA->-K. sPStttt«-> 

-h. GLBI«Jt«. RFSttEW->-H. MpAll 

X) . LPli«Jeff. LPCtt9>:^y-:/Ji'. gbh 
a3t?LP*3t»i"*:'A^f>3.T*0. BCji^T* 

50 [0 119] ti^a-^MDLIt. TW^-^^MCA. 
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23 



24 



•>-;V H-ir-?^ S HDO 2 «««« • ■R»a««^'«" 
i, tti|i;->-h.lNSl-3. lHlKSfiPCBl-3. 

iRfiS^ii/t^^V P N L B1^L&4MR->-^^ H 

•>-hPRS*A»btE5^Vyi'^'f KBLSCIrtUJiT 

f!l>r-;;MCAtS:&****-ti:J:0. 

MDL*t»*4T6n<b. 

[0 12 0] £iT. ft»«tC^''^T»t<K9«-r5. 

[0 12 11 «&J8»->-Jl'H^-XSHD> H2 5 

[0 12 2] ->-JUHdr-X (>^;l'7W-i») SHD 

[0 1 2 31 NLIii'-^WH-ir-XSHDtTfli^r-X 
MCAtOBffifflm (4«8-Cl 2«) . HKttni;<B 
£ffl<D7yi' {■«?85T4IH) T»0. 'y-iVV'r-T.S 
HDtC-*C»»t4nTV»«. Bl. B2 5C«anfc 
BSffl;nNLttffOi6tfWO««'C. (iIB»«PCBl 

_3g.;,-;i,H^r-xsHDiciK«tfca. -tn-^nrt 

HlHSffllfflSSNR (W3 7roft«!BB#») l-lf^Stl 
5. BSffl7-j/fHKtt. -C-n^nTW^-^^MCAIC 
Rlt/bB«ffl35fiH P (B3 7 0«»B#») 

n%. cntcio. «fi«s%/"<*^vPNL. @tt»«P 

CB 1 ~3**«» • iR«-r*->-Jl'Hdr-XSHD 

ii)t«CLB. 9i3t«LP*«cm-'Rifrr*3« 

^r-:;tMCAi:A»tt>*^oa:B)£«n*. ^^^^ 
rtt»<»fiv>fi^»*^'^='-'»*"'"^^^^^ ^^^^ 

^-!ftt,»-r. HI. B4 3#!») *»RttenTt^ 
5 :f A ^ 3 > G C li, P N L 

Liitf C tic J: 0 BSffl7 -V f HK«»Bfiffl«fiH P C 

T««b. ->-;WHir-;^SHDi:T«^r-XMCAt 

»fifl«»tt*«S<. 8SI®ffl«tt*l*>-t"P* 

Sfc. HSffl;ilNLtBSffl7vi'HKIl«0nb 
jjittttfc* (BfifflmNL(O«0lttVf*B»il'. BS 

ffl7y^HK«^rtfft) . 2 -asA'^a 

»aA<««"^?. /<t;^9-rhBL<D«Jt»LP 
rJ:5t:. -?J<oa6*(CB«ffl7yi'HK-eB«L. 



|S]j5>V>^^flS?5<OS2*HSfflmNLTB«LTt>*<0 

[0 1 2 41 Cllli. |3IK««PCB l-3i:«aLt 
4Tfct>IC. x-JUK^-XSHDtSKSfiPCB 

1 ~ 3 isiicft*aitaAc HtffAUTSS-r* 
jtfflHfic3J8-r*t*. c<oi^ajtarvCH€:ffiRei 

[0 12 5] FGNI14«H->--'l'H^r-XSHDt- 

flcc»*snt&ffn 2e<o7U-Ay7>Hfflmr. 
own, ««-rntf, iH«v»Ha*(c8£yt««<'»^ 

sroaaif^n. sBSfiPCB i-3©y7>He» 

a? (B*«K) IC»«Snfc7U-Ai^9>K/VyHFG 
P (B2 4 3J:t/tH2 7#SI) C*BWtK:^0»«* 

XSHDOilBlcattfcOT. mFGN€r8«rt»'^«T 
OittVf. 7U-i.i^9>H/VyHFGP»=*ffl« 

jtf*f^«tt. «aa*/'<*J»'PNLi:-»ft:anfcia 

»»«PCB l-3*y-;WH^r-XSHDrtCC« 
L. BSUt«. ■>-Jl.K'5r-XSHD«>rtai CFH) 

Sfc. fllFCN6ftOia»f*t«tt. mFCN*»®BS 

St. *EWtff«Ttt, B*anfc->-^WH^r 
-X S HDOI»jai«*»«'*E -"C*^"^* - 
fljr, J»iffl#ft©<^«tt«»J:>'^. bt*»^'C^' mFGN 
t7P-i»i'9>K/^v KFGPtO»«MS*Ht«:(6l-t 

[0 1 2 61 SHI -411. ^Kti^a-JWMDLta 

fifc*C. c,_ju)j>r-XSHDCaitfc4«<n»« 
^T*4. TB^-XMCAlCfc, ->-;l.F^r-XSH 
40 D©KfmSHl-4IC-»-4-*ffift?tMHl~4*t» 
(SanriiO (83 7, H3 8#BH) . W«©«ft7ttC 

iauflPtau-cfliiifflasBi^B^. ^srs. 

l/4©R»«i:T*-t**T**. l/i^t. Bi»« 
PCB3fl)«8»a®EBO«»±. ^iIfl3»JS«P 
C B 1 i: P C B 2 <0«ft«»«® H«-t. »^ ^ H S 
50 3-:f-»ca»tfc<*<. 3-:*— *»SBr«roE««n 



—745— 



2S 

Ifi-ni-f. l/2©R«^«i'i'3. «l#7ti:LT£«fi^ 

i:, iRi3aiT.«DRi:wni:B«rs&]B«irowroi 

«r)llDI)J«eat»0, lR#?tSHl©«02BlKDR 

0>i^m<timL^^' S#7tSHt*i?a-;i.MDL 

C0127) «IsIH»«PCB l-3> H2 614. 
^ Jl. P N L ro>t.Ha8ICiIK»« PCB1~3S*SL 

P N L tmSSSfiP C B 1 ~ 3 t*»->-Jl' H^r-X S H 

02 714. I1I»»«PCB l-3©TffiH (PCBlt 
2ICTCP**SIS*M'C)SV>««£*L. PCB3»4ia 
2 4. H2 6*i!)t)I¥ilK^f) . H2 9 (A) >4«^ 
aSft SStS t !4 i-^ttSBtOlHlHXe P C B 3 cDTffiB. 
(B) (4«^88ft*SI«t'fc«««5TiiH. W3 U4. 
igiS««PCB lfl5TffiB (TCP*tSS«3nT;4V>tt 
ffife^-f) . 83 2(4. iIB*«PCB2roTliB (T 

cPA'Sisa^'catiWista^T) r*4. 

CO 1 2 81 CHI 1. CH I 214«*/WPPNL* 
C (««I1K) ^-y:/ (H2 6<0T« 

0D5fi>4sa^«iHi8&«©e» I c^-yy. &moi i o 

fl»4*««^E»B»«<^*»I C^"-'^ T»2). T 
CPl, TCP 214812 2. B2 3riS??Ufc±^»'K 
•ill C^y'fCHlifif—'f ^-hMf-'f K 
T'^'yif^ (TAB) (Cj:i3*«anfc7-7'+Y'J7 
PCBI. PCB2l4*-n-fnTCP'^3 

>7^>-ycDS»ji«*»anfcPCB c/'jvxyh* 
i<-H) A»e«aais*«T?**« FGP 

l47U-/x^7>H/Xy H. JN3l4Hl/-f>f!!HlK« 
ffiP C B 1 iy- H«i®»»«P C B 2 t t«»WIC» 

«r■6i^3-^:^. JNI. JN2(4HU-f>«!®K»fi 
P C B 1 t-f ^^'-^x-fJ^^EIttXSP C B 3 
fl<)IC««rr5->'3'f:*-T*«. B3 SIC*T•:'3'^:^J 
Nl-3»4. aSO'J-KH (OA/lWHro*«l-Sn« 

'J If -;P7JI/3-;l'Si:T-y-> H-f •y^UTXISUTll 
(SSn-5. a*. JN1~3»4. FPC (7U+->^^U 

[0 1 2 91 s*/^:?.;^PNLro3;^ro^« 

»tl4a*/^^;i'PNL<0!HlK*«PCB l~3At 



(14) ?^ll|3F7-28 1 1 84 

rnj fl5¥«ICSBanTVi4. S*/^^;i'PNLCO 1 
•^rogiZl' (0 2 4n4£(IJ) OJV«»ICl4**/^*;i'P 
NL<75«ft«ffi^« (KU-fXS^H) i:KI!l<8^€4;l 

cf-y:^ (H^-r/'C) CHI it-tn-en»« 

L.fcaS:flOT-:/+1''J7/Vy^r-xTCP 1 *SS 
Ufc KP-f i'ffllsIKSfiP C B 1 i»tEBSnTV»5. * 
t. S^A^JPPNLrofia (H2 4©T«) ©^WfiB 

ic»4as/^^^i'PNL<oia«^« {y-hfmm) c 
eii(s*is4i-sefti c^-^ycH 1 2*^-n-en» 

St&y-h«SK*«PCB2*»EBSMTV^a. S 
^C. a^/^^Jl'PNLrofci-^rofia (B2 4S5± 
flf) <7)^«88ICl4-f >*'-7i'f XEItt»« (3>t>D 
-;HiII8*fi. 3>A-^'liIKaS«t'bWr) PCB3 

CO 13 01 OttSftPCB l-3»4. 3tt©ISft»» 

P C B 1 ~ 3 4:05)!!*«»a)StC J: 0 ElKSftP C B 1 

-3rofiii*iaic±i^*«* (xhux) sii^a-f^J 
a? N 1 - 3 ommrvivsLi n. .»a5ME*<«v»7^-:^+ ^ 

<J7/'5yy-vTCP«5a*'J-K (B2 2. B2 3© 

TTM) t«aa^/'<*Ji'PNL©n»»ii«^- (H2 

2. B2 3C3DTM (GTM) ) ©*l*m*»Rlk-C«. 
S 6) IC. 7— U 7/^y ^r— >-T C P O U - K 

ttflj raj ro¥«»«CH:'^T. -tn-PMjS^Eft^ttro 
pcBi~3«njtftr*. > hS«««owffl»!fi« 
««©«-&»4. i»5 oxtctt«T#fc) . ft*. (Has* 

SPCB1-3J4, if9XX#+->tfB*A»6«'5PC 
FPC (7U*>'^;i':^'J>T-^' *y h) SflEW 

rat. FPCf4fc*5tro3T'J-Ht(»«nKihi»**v> 
rnj 05*«©PCBtfflv>«ct*>T«. •toifr&»4 
ft:. @l8««lnl>?3-f:^collit(c«fc^)«»■^tIfiI-t»-»« 

CO 13 11 3«(OlsIK»«PCBl-~3(0#y7>H 

eiic»«anfc7W-i»i'7>H-'tvKFGP»4. a 
n, &tn 2«K»fc*«. iiii5*«*««fticirt>ian 

rv»*«^. «««ICl4JB»lfiIBai«®5^4>»<i:t) 
ft|BIBI4fi«ttV>*<. »)i|««l«TI4-t©«»f««**V» 



—746— 



2r 

a < t 1 ff fifT > f-'E« 

XSHD) IC»«T5. CfllCfcO. 

* t "*56««l« 1 2 tiBi®«6«*l«®«?»S«"^? 5 

[0 13 21 iz-jHs^r-^SHDro^U-i^i'^^H 

CNfc^M.T->-Jl'H^r-XSHDtl§IISS«PCB 1 
- 3 t*««WIC lsI»«SPCBl 

[0 13 3] EM I «5l*SC-r^R**i»^ 

iiit^'slt. **»«Ttt. B2 4C>J^Ti:5IC. EM 
7x-f Xl2!»»«P C B 3 C8«tfc«^«««@»TC 

ON (arffaicR?^"*"*) i^sa^*. «^«* 
aiaiBT c o nj>> e.«)«<i«ftirr* h w-f vniaiiMi 
SPCBioeiiicf^f:/cHi liofcseica 
«»pcoKfi I c^y:/cii I i<o9^mnm<o 

[0134] «HK>«E»»«PCB1> HU'f-' 
«0M»«PCBltt. H2 4C*rJ:5«C. a*/^* 
;i,PNLfl)fi2IW-*« (H2 4Tttfe«D ro*Cltt 

«ffl**»GLtB»lw. ttil3l*/^*JI'PNL«)fr«!<0 

P N L 2 ■©ft3aC«««W*2SIC9l« 



^5) 4*BI¥7-28 1 1 84 

28 

>. 7-yD?505««ffl«Sll {H4 7#«a) OJV«-t 

W-f ^ffilsJttXffiPCB i*««snfct!ii. H4 7;c 
D»C3ISUfci:*l-. Hffi©±ffllCEBSn*ffiBT 

Til. aur. BBOTWc. a*««+-5t«- H«>-w 

ZtiZiiO, BaoiTttB*****:**. 4*. 83 
llCiJV»T. J P 1 l»4-:?3'f:MNl«»»«3*^*/^ 
y H, J P 1 2 tti?3'f^ J N 2*<»«Sn*/^->; H. 
JP 1 3tti^3-1'^JN3*<»liaM4/V/HT*4. 

[0 13 5] ^fe««^w^lWsa»*/^*^^®-t■F'-ss 
a? ^;Ko>|.H»o±TW«cE«anTv»ft:a*©*-:;a. 
-;i.rts«n*ffiitro«n«ctt^T«^a<i«EB3n 

>i<!:»«-r*fc»®3*f ffl<»aM»«[|pIIRTC 

(iI»»«PCB 1 *«*aH^A*JVPNL«fr««-E« 

fiE««««t. -f>^'-7x-f;^IsIB»«PCB3ro 
HK>«!®B»«PCB l)J»5at»*®««. 

aVi^^CTSEBL, (B2 4#Ba. tt*. *«lt«T 
tt. £^-;vK^r-XSHDfl)3-:J— CBlitT* 

Killl@»T CON *E«f « tV^iKT^^ht* 
4. CCT. □♦^^CT*(5IK»«PCD3W-» 
M. fttt)*. i/-;VK^r-XSHDro3-t-lwE« 
Uiitfit. 3*^^CT«J:ll/V>'3>*t}M« 
Tift:*. T«<r-XMCA-C«^Ct*^«*''><^-P 
(H 3 7 C*TT«^r-XMC AOW^«MLC*<3* 
40 i*^CT(D±Ctt«r5) . IRW^SH4«*T4->- 
;WF^-XSHD03-:^-*. -a-ra«WtMH4 

. N«EB««PCB3©-»JI, rttt>^. ->-;i.H^r 
-X s HD053-:>— i£»«>ls'»»«P C B 3 ±(CK« 

CT«IEbI-CV»*. IRft^SH4«««tfc 
so .>_jj,H!r-XSHD«3-:J— 2r»*». 
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29 

;tMH4SR>tfc"F«^-:^MCAIlJ:^Ta*3n40 
T*, ^.;;3.-jl,MDLS:/^V3>*©fl!«fflaaii'^* 

Kffl'!r-XMC A«3-±-A*W*<^**t>'<SH 4 
*3<fct;iSf=t7tMII4 LT*ai;«twJ: 0 A»0 iff 

-ae<?s«w®»TcoN'«vff«. -troa. Hw-rv 

[0 13 6] *t. H 2 4 llS^-r5l!8H'CI4. 

/MhIK»« P C B 3 ±-r H U-T >ffl@IIHI«P C B 1 t 

(•:?3<:*-J Nl. JN20**« 
»ca»t^nTt>4. Ufc*«r3T. H4 TIC^I-Jl-JJ- 
CB l*<a>'»«6t>i'^**l^''"**'''''^' 

iB««|5I8ST C ONIIIl«)SM*t)«JiCT* Jl t A^-C* * 

5. a etc. K»<o4*oaiic«LTbaiv>. 

[0 13 7] «y-HliaBS«PCB2> 83 3 214. 
@l5»«PCB2«D¥m (TW) H-Cft*. JP23I1 

[0 13 81 'JT/Vyy— :'TCP> H3 
[0 I 3 91 f— T'+Y'jy/t-y^r— :?TCPro«jfi* 

j::;«4«7ft/'<*^vp N I. tottRiiific^v^rtt. 

2 2 feJ: 2 3 UTRCRW Lfc. 
[0 1 4 01 :?TCP©¥iii»«tt. H3 3IC 

*T. «?«TM. TBO[)n»«**'hS 

A*«f-roiiy^»C$t>«T»0. 0ttai«PCB 1 * 
i VWIP CB 2 i:»«Sn4X:ft«^«TBi««3n 
*A:>ja?«TB®-ttttt. 0Ka«PCBl**V>tt 

p c B 2 «)ia*»f® t;"5'^•-^♦^■*'^**• 
[o 1 4 11 tt*. tb*«T«TM. X*«T»TBCO 

u-rn*-*o!>«t«w-»«-fc ^''"^ < l'"^*>'*^''*• 
[ol42l 83414. @gS»«PCBl. PCB2± 



16) l»RI¥7-28 1 1 84 

JO 

(0 14 31 «-f >^-7x'fXiaB*fiPCB3> H 
2 9 (A) l4'f>5-7i'f;MHltt»«PCB3ro±B 
» (a:^i'^CT. A-f:/'JvK««SKHI€:gi«U 
/bW) . (B) 14ffl*Jil««I51KTCON. IC. 3> 

i^^'CT. /W:r'J-y H»«@KHI*»SISatX5) -c 
*-£. -f >5'-7x-fX@»««PCB3CI4. I C. 

aEiB*<»«anTv»« (bi 2#br) . cti4^k* 

»«S*l435^i'i'. TCONI4«^«*«EI8'C. JJ? 

y-hllEI8aS«PCB2. HW>l8ls!BS«PC 

a? jP3 1l4i?3'f:*-JNl*'»lian*»iM8. JP3 
2 ttv'a 'f ^ J N 2 ifl9»i nSSWW**. 
[0 14 4] «ei«««PCBl-3£^UO««tt« 
8DB3 6I4. KW-fVWIsllHISPCBltO^- 

7 X -f :^ p c B 3 1 *«ft«fc»arr * 3 'f 

:^JNltJN2t2 a«*aT«« t^T^ai 
B^flBB'?ft^> 

[0 1 4 51 ifi*. *9-«aa«s«ro*ftft®*^T 
7 x-f :;MaiiMisnn«>««w««Mii' < tt-^TSTi-* 

CO I 4 61 B2 4IZa%-rJ:5IC. 2«»HK>«I3 
B»«PCB1. >^-7x'f XI1B»«PCB3 4: 

@B»fiP C B 1 t@»»«PC B 3 flD»»r*ft«« 

ic*»8W*»5i<rfflan. Ao2wrt3 4WCEMan 

lliaTE8IL<fc2«©-:^3'r:M N 1 J N2 i:*fflv> 

-748— 



(17) 

31 

6C*V^T, J Tlttv^a-f^JNlOii?. JT2li 
y3-f:>-JN2C0«^. PTlttS»*«PCB l©« 
gyaiF. PT3li[2ll8««FCB3<0»IJMI^-p»*. 
[0 14 7] a*. •>'3'f:>-«*ai-E«"*'*®'*2a 

[ugsxfip c B 1 ty- hfii0M*sp c B 2 tcoma 

«»ttH, ltt©v3'f:MN3 (Hl#») Sffl^^T 
[0 14 8] tya-JUMOLOflM-r^tt.. W 

ia»8«fiPCBi. pcB3mo«ftm»«*>'3'i':'' 
*<o|Hiis«« P c B 3 o«^ttag A»«-ctt» < . «tf 

_;pj;y_;^SHD«»#?tSHliJit;SH2 (^i. 

r«&«®:^'<-5^€. I5I»»«PCB1. FCB2. 
P C B 3 *tBBSft»«©* *T«»T% C « » 

T (I5ltt»fiPCB3K:tt9tl*^SHlfflfc*ro«*« 

[0 14 9] «'r>3'-7x'f;^BK»«PCB3±lC 

EP>H3 0li; 'f>^-7x-f:^lll»ai«PCB3ir 
»RLfc/N-f :^'Jf H««(ll8HIO«lllffiia. WfIB 

[0 1 5 0] H 2 4 K*rA-f H««I1ISH I 

SanT«lSan. f >;?-7xf XlilK«SPCB3 

ij-y H»«pBHIO'J-HHL«ft<»«L'. @»« 
«P C B 3 t/W:^'J V H««®BH I tomroSlMI 

s p c B 3 i:K E p nr V» 

[0 15 1] ««»->- h I NS>4««•>-^^H^r- 50 



?$H|:F7-2 8 1184 

;^ S HD t(Hl8SlfiP C B 1 - 3 iiOmiCll. ««<0« 
jBOfcJi. 0 2 8 IC*Te»->- H K S 1 ~ 3 «»E« 

anTv»4. LTii. »Bj/-M Ns 1-3 t«aa 

3K/^*;l'PNLtf£»«T4B*IS3tx-:/, STIilft 

[0 15 2] «Tffir-XMCA> 03 714. TW-ir- 
;^MCAO±SBH, ±«KH. ««ffiH. £ 

flISH. 33 814. T«i^r-7.MCA©TffiBT«*. 

[0 15 3] t-Jl'HaS«Cj:i3»*UfcT«'&— 
CAI4. ttJtSLP. 7>y^r--^;i/LPC, 3lit«G 
LB*»<Slft»«. r»*3%. nv^9f 

f^e,n«.. T«'!r-;^MCAI4. «i/-;UHy-XSH 

[0 15 4] T«'!r-::^MCAOKBCtt. «B©»« 

»)t«GLBmfl^:^A^'v->3>GC (B4 2»») ® 
KJB^ICiO. T«!r-:^MCAOeBK:kK*>6Tifi 
ciaj*>-3T«B*rJi)ClDt)«:«jci:oT. TW-Jt-xm 
CA©KB*<*<5trW*B6±T«. »*J»*&«i;t* 

[0 15 5] MLCt4. < V^-Tx-f XEIBSSPC 
B 3 0RIRB4. *«S«-Ptt. A-f :r'J H I CftU 
/^VBIalK (DC -DC 3 

•i-*«»»f© K«^r^XMCAlI«»tfc«X« (IM2 7C 

S%r3*i'^CT»8WO«*:«S:^tf) t?**. 

|5ll5*«PCB3±COS!llftf»*T«!*— XMC 

- 7 X -f XSJMIS P C B 3 roJUfttfrolWBHt J:"f 

IsItt*a*3>AJ' Kr*SUi-5tT4t. K«K* 

MCA Cfeiia5t«»5l.T«X*M L C C 

-r-5Ci:««T«-5. crottCfe. ffl^i««lHl»TCO 
N«<«J»»at#*S*^« C»±OT«^r-^MCA« 

[0 15 6] MHl~4tt. ^tt«i;a-;i'MD«/tV 



—749— 



33 

5 ^gH->-Jl'Hy-XSHD;Ct>. T«!^r-XMC 

A o5stf*7^ M H 1 - 4 ic-a-r *«ftr. S H l ~ 4 
ft*. 

[0 15 7] «A'yi'7'f I-BIJ H4 0 (A) tt/^f 
9 hBL©«3t«LP. 9>:/ir-y;i.LPCl. 
LPC2, :JAy?'->a.GB I. GB2©5«±ffiB. 

(B) tt (A) 05B-B«»r«Ht*»t4Bra5H-C*4. 

[0 15 8] g^/'?:^;i'PNLIC>tt«l6T*A.yi'7 W 
-fhBLli. l*©?^BSabt«LP. a««LP©7 
'y^^--^)VL?C\. LPC2. »3tflfLP*J:y7 
^y>r-:r;i'LPC*»»r«:fi»:^y>^GBi. g 

8 2, aiJtSGLB, i»3t«GLB«)±aS*SIC»LT 
e«Sftfeit»->-KSPS. i»JtSCLB©Tii*ii 

lce«^nfcR«•>-^RFs. tttt->-hSPS©± 

ii4ii«C«UTEBSftfc:^'JXA->- h P R S*>6I» 
fKSft*. 

[0 15 9] ^ya-^l/MDLrtCiJV^T. ««V^«3t 

«LPtt. «aaji%/wwpNL©fi2io-^c*sa a> 

nfc H U-f >fi!lIeI»»«P C B m^fST—f^T 'J 7 

[0 1 6 01 =^A:/y->iGBl. GB2tt. 
tt«*J6SLPi:7>:^^-:^^LPCl. LPC2© 

aCBi. cB2«c*ttsn&7t (rtao^sv^At/h 
St^;^«a«LfcH4 0 (B) ic*TJ:^>i;i8«?t» » 

«) GBH<Drta<0^*''^*®'^HilC}f AaftTft» 

sn. «3tt«LP®-«i»:»«a*^5>^*— 

PC in. :fA:/y;^aGB2IC«»t&ft&«GBDrt 

1 tii9-;5iaii3?i*man*9>y'5^-^Ji'LPc 2 
li. ^_:r;u5iam<?>:iA:ry->aGB2ro7tGBHro 

^. ^GBH(0£B«:^i»:^->'v^GBl, GB2€« 

•>aGB2Ctt. 9>r^-:r^LPC2*:JZ.rv-> « 
3.GB 2 A»S 51 »C. rcCBHCO/hSV^TtH. 

-;;^MCA*»e.ii*«aa''>®T. t->-a-;i'MDLft 
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t^rti>. :JA-7-y->3.GB I, GB2IIi-3T 
«Jt«L P a:7>y^r-:/JUL P CroS^SrfiftT*^ 

P«»»UTV»«:^A:'v>aGB 1, GB2*<«»a 
ft*fl5T. St)tffLPro«}ttt*|SjKT*lt)»<?$ 
4. ;4J3, :JA:ry>aGBll48i}t1?l.Pi:l*c07 
;,^^_:/;l,LPC 1*«»U. lfA^y>aGB2tt 
S3tffLPt2*<09>'^')^-:^;i'LPC 1. LPC2 

aGB lB:fA^y->aGB2tPl»0»«OTt>rotJt 

[0 16 11 S^tffLP^:5>:/!^-:'J^LPC 
*»»T-6fc*®. :Ji»:^y>3^GB 1. GB2ICKIt 

Jttf, «3tSLP. 2*©5>7''!r-^;l'LPC*«« 

r«?t*%v>tt«ii-?-ft-6nasi«c»»tT'b*t»u. « 

a G B ltt«3tff L P 1 1 *ro5>-/<r-:/JWL P C 1 
««»r*?t**tMiillt*U, :JAryi'aGB2tt 
S3t«LPi:2*<D9>7''5— ^JWLPCl, LPC2 

y •> a G B 1 1 If A y •> i G B 2 t Tlinc * »«0 1> 

[0 16 2] fla^tflfLP. 7>:/^r-:/JPLPC, :J 
Z>,:/y->aGB©T«^r-XMCA^©lKI» H3 9 

(A) 14. ■Ffl^r-;^MCArtlCAyi'7-r KBL (« 
)t»LP. 9>^^r--:r;ULPC, :fAyy>aGB, 

»}t«c L B) tmm • ««aftfctt»«*'«"-tffiH. 

(B) 14 (A) <OB-B«)iHilC*»t«irBia. (C) 
»4 (A) 05C-CWi»«C**t2.ifMBT**. 

[0 1 6 31 Tfi^r-XMCA»(»JBB (±Bi) t^TB 
3 7IC43t»-r, MB»4»it«GLBOfil»». MLI4« 
JtffLPOUliitf. MGJ4:/A^!yvaGBroC««. 
MC 1145 PC 1 MC2I47 
^JH. P C 2 <OiR*WIT*«. 

[0 16 4] /\y^7^ hBLM, H3 9 (A) ~ 

(C) ir*-rJ:^)l-. Avi'v'rMH«^^-xr»*T 

flay-:^MCArticiRttaft*. T/itoS. ««»LP 

^^^^^_;^;|,LPCt««6»Lfc:fA:^V>aGB 

1. GB2I4, :fAyy>aGBl. CB 2ifiZf-?rtO 
»4*%i5C»rtanfcB3 7lZ*riRtt»MGICl4* 
ii*n. «3t«LPI4T«y-^MCAt*»«TiR« 

»MLrtir«i«sn6. 7>-f^-:f)\^LPC\. lc 

214. 7>7'y-:'^l'LPC 1, 2CO»«ICKJ^C^:3t 
rjj(j5j:5lcTfi^r-XMCAC»fliaftfc«*»^** 
KtttfMCl, MC2C«lftSfta. -fWWIVIC 

2«(»o. 7>:/^r-:/Ji.LPCi, 7>-f'r-f)\^L 

P C 2 14. [Hl«8*« P C B 2 <Dfi«:;^|fil34» ^lsIB»« P 
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PCI. LP20jtaBIII4<>''^-:? I V35t««S 
^ <>n-^^ I Vll, H3 9 (A) ICSTi^C. 1=1 
»»fiP C B 2<73«IX»ttfc'r >/'?-5'«lttfflM I ICC 

jefflSfiCtt*2.A.fc'«^. 7>^^-^^»'LPC*»* 

BLro«3ttLP. 9>7'^-:^^LPC. :fi»:ry> 
aGB. -fWX-^I VS3>/'«i'hlC'Rlfl. 

CO 1 6 5J **««Ttt«3tffLP*l*E« 

[0 16 61 «W)t«CLBroT«<r-;^MCA's(DiR 
W H4 111. TW^r-XMCA. »3t«GLB, Sit 
«LP. 5>:/y-'?'Jl'LPC«©««irBBT*«. 

(0 1 6 7J fE«©»Jt«tt. qei;a-Jl'rtT©»»ffl 

jl»-3t>>«. *«ftW<08l3t«GLBtt. H3 9 (A) \Z 
L B fS3t»i0^ifelCT* «.» 0 ifift ft 

^ nfcT«^r-xM c AroaDtSfflCtMSort 

BI=«»Sn. a3tffLP«l(0«Jt«GLBO«D©l 
5314. »36«CLBi:«3t»LPt®W«T«^r-XM 
CA©l»3ffi (±a) ICiJ»t*:rfA:/v;'aGB£»C. 
KT«^r- X M C A ^fc 2 HO«/hJlS 

e cm) p jcj:oT«»4n«. ^spjcto. * 

3tfiGLB©«3t«LFll'vO»«l«KjhU. »it«G 
L BA««3t«L PC3fcoT*3e«L P t«lir*©*^ 

iaanTvi5. sespja. 

[0 16 8J croJ:^C»3efiGLB©-+tt*^r»JBJt 
»ica»tfc«SP J CJ:D»Jt«CLBSft»r%Ct 

cio. /^a^>x'<-x■r»3tfiGLBS:»»r4ct 
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fiG L B C0R3t<»»S:iai±T« C tdH?* %. 

CO 1 6 91 ftiJ. SIS? J tt. i«f-ri/t> K«^r-XM 
CAt-<*Cfitt3i<Tt>i<. *«*COMB«T»lS 
Lfc3efi*Tfll^r-XM C A est 0 WtT t> J: V^. 

CO 17 01 «ft->-hSPS) «:«•>- hS PS 

«. 3lit«BLBro±IC«l«n. «3tftGLBro±a 
CO I 7 11 «y'JXA->-hPRS) zr'JXAx-h 

PRSI4. a:»v'-hsps«)jti:it««n. Tffiii* 

tt. J£ft->-hSPS*^^ja:i>ft*IBHIwt>fcoTt£« 

5n* Jt*:^'J XAv- h p R s oit«*iaitc««>« 

ilCj:0. /^y hBL©l»a*lSJi:S-tt?>Ci;*« 

[0 17 21 «Elt->-hRFS» Elt->-hRFS 
li. »?t«GLBOT»wE«an. »it«GLB(OTtB 

CO 1 7 31 «ai3t«GLB*it;«aa*^r*;wPN 

LOffSAWifil H4 2H. »}tSGLB*J:t««aa 

[0 17 41 a4 2II*Ti:5ir. :/'JXA->-^PR 
S ta»->- h S P SC!)-+*ii«iHt«GL BW^ttJ; 0 
;^C« < . 'J h P R S ii««->- h S F S COM 

»«t«Jt«GLBro«»*0dlT^«3 (*-A-/N>y 
aif) . T«^-XMCA®liB© hC*»*»-3TV»*. 
CKOZ^'J XA->- f- P R S hS P S©;*-- /X 

- A > if « t T«^-X M C A©««0±K :^ A f •> 
3 > G C i: % « « ' L S *»E«S 

n. «a««/^*;i'PNL©±«a«*9x»«suB 

40 2*ttEL. »»r«J:5C*t)TV>% (»»©««» 

a^/t^jppNLrofla^KijW tH4 4#ifi) . 
rj:0. yuXA->-hPRSttt»->-HSPS©p 

^«4V»ttSt«>'-HSPS!»». »3t«GLBtT«^ 
-XMCAtroirwlBliC-'-^'a*. »JCSGLBro«» 
fc:3*)>*»±Sn. ll3t«[GLB*«*ya-;i'MDLl*i 

Ai7 y i^g >GC4JJ:tf»tX'^-1»- 1 L S 

•J XA b P R S ta:»->- S P S t^UTTWy 

-xMCAicint)!). «aa*/r*;i.PNL*«t-:?a- 

50 ;WMDL(«JT««C»»sn. WitSGLB, 
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[0 17 5] CCTIl. yUXAi'-hPKStJtttv 
_ h S P S <0PiA€:»3tSG L B A ^i^S 

«3tSGI.B(7)4 5a±«C*-/S-A 

rt<xhi<' I'-siZl^ift-cfeJa*****. 
[0 17 6] ««ftS^/'5*J^PNLoffSA.^i^fi> a 

P N L ©ff S ^«|jfi««-r«8B»BiBT * 

MD L »C;felt•6«fla*^■«*J^P N L ©ff S 

[0 17 7] ^^«ro«a«*^-:^i-■'^MDLlcfe^»T 

ifsniwT. «aat*/'<:^ji'PNL02«©aw^f7 
or «as^/^^jwHNL*«idrr*2«<oaw/f7 

1.521 «>:?-7x'rxH»»«PCB3«!WiZD ICO . 
OStUSif-C. «ft«*/'«*;i'PNL©35nCt)fc^T 

itt*7Xtg«S*»»t, fr:&©af!*f9X««©*«tt 

1 tt^f 9 Xfi»C«*&=f A -y -> 3 > G C ft^M.T» 

T. }ffaas^/^*ji'PNL©»s^**«'*'^^**"^ 

#5. «fta*/^*Jl'PNL©l«#7XS»© 

wr« sffitt«x-7'BAT^t^^^l:sn. 

3nTt>-5. tt*. B4 4l±. «a*S^/^*^VPNLro 
G C tTffl'S- J^MC A t ©fflC:««Jt«G L B 

sn-cv»«>. 



[0 17 8] a*. 04 4CS^Ufc*««TH. itiCiS 

£aiJtfiGLBIC*-/WN>5'aitTl»Z£V». 
[0 17 9] BlK*«?«*«K«CX-?V>Tfl*WlwR 

[0 180] 

»ftT*c:t'J'i?«' »jfi3Xh€fii«T?.::i:«»T« 

dt-r*-5. /jNSV^X'^-XT/'^yf h©»* 

»ft-r*:it«<T«. aa3Xh€ft«T«ii:«»T« 
5. ^— ;H«'>'— X©ttif©4»*tflc^4**D 
t*at^fc©'C. qE-JH«'5^-X©lSai)»»*< 6tJ©«K 

«tT#. tti3Xh*fi«r*ct*«r«6. 

[BI9©fB¥}%Rn] 

[HI] *5«<!l*BfflL''i:7^75^-f:r.Th'J-yi'X* 

SCO* 7-«fta^n«B©«a«**-:^^-''Ko^^ 

[H3] H2©3-3«KBtC*W*lB«4:^©«ia 
t*-rirBBT**. 

IB4] B2©4-4W»«K«(t«l*ttie*C8(MO 

»rliBT*«. 
[B5] B2i:*rB«*«»BBLfc««a'P«®« 

a^BBT*^. 
(B6] B2t*-rH»©Bg2, ASOfr^m^fc^ 

BBT**. 

[H7] H2(C*TS*©«dl. d2, d3ro*fcli 
b>&VBBTl&^. 

[08] H2IC*-rH«OH««BBlT01, XffM 

BM*J:0:*7-7-f Jl'^'HF 1 LC^tBV^fc^BB 

(H9] B5IC*rB*E5fl©B*«*B. ^JtR*^ 
t;*7-7^ ;i'^B©*«»t»fc«»*BB-c*6. 

[BI O] y-f.«i^GTMty-hEBCLO»«a 
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[a 12] T^v'^Zf ' '7h^)yi7XjjJ:(Df3y-^A 

[013] 02ir^1'Pi*<^*ffil2lKH"^*^* 
[014] XfiSUB liH^OXaA-CCDKiSXg^^ 

[015] SSSUB IfflOXeO-FOHifiXSe^ 

[016] xssuB iffloxeG-i coHaxs^Ti^ 
[017] n^;\^)v<o'7h^ji^^nm»(omA^^!^^ 

(0 1 8] H 1 7 (;5«5S»^^^»«l-?ClCft(*:«»Ctt 

[01 9] ±TIS«o«3iw»»»^^tr«^>'^^;u^> a? 
ii«coayc¥aff0T*^>. 

[02 0] vh'Ji?;!^oiii*ff*4»*tc, mm\z;^^)v 

[02 1] £«(Citff«^«?. ^7lBlC^fi5»»4I^CO 
[0 2 21 «»ilsI»=t«)Efi'r*««®»^"V^CH I 

^-5;T C P<DirM«HB*^t"0T**. 

[02 31 y-^^^r')7/^y^'-^:^TCPt:ft7i^/'^^ 

[0 2 4] ">-;UHy-XSHDF'itC«*aH^>'t^^l^P 
NL(i:lslK*«HCB l-'3;&t|a*a*nfcTffi0* A 
-AWfrtfti'^S^t-SWrilia. A- AWWfttC^Jt'Siflll 
0, B-B«Wrll(C:6;t«»»rW0. C - C«)ir«tCfe*t 

[02 5] ;WH^— XSHDa)±W0» «II«W0. 

[02 61 «*«*/^^;WPNLi:, 'JT/t 
v^r-i;TCP€««tfcIMIMI«PCBl-3<^Ta 40 
0, A-A«I»f»IC^tt*ifffiB. B-BWir»(Ci3tt 

[0 2 7] ^--f^^^^JT/^K/^-'yTCP^nmi-U 
V^lslMSfiP C B 1 - 3 cOPfaTS0T*«». 

[0 2 81 tt«tv-M NS 1^3<0i:ffiB, A-A« 
»f«tC^tt«»ifffi0, B-B«)if«ltC3tt«»ifSB. C 
- C^inWiCiJtt'SirffiBT**. 

[0291 (A) li-f >^-7x<7[2li5««PCB3 

cD±ffi0. (B) «TBBT**. ^ 
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[03 0] ^>5'-7x<X(sia*«PCB3iC»«U 

[ISJI 3 1 ] hffll5li(»fiP C B 1 <0 KltiMT*«>. 

[0 3 2] y-hfflf5IKXSPCB2(OTlfii0T**. 

[03 3] x-:/=^t »J7Myy-vTCPO¥ffi (T 
ffi) 0T*^. 

[0 3 4] «»tt«SU;i:TCPO^» (TS) 0, « 
S0T^'6. 

[03 5] (A), (B) , (C) ii-tn-enx3<:f 

J N l-'3 0^ffiHrft6. 

[036] «SUfc'>*3^:fJ N 1, JN2<D¥ffiH-. 

a!IS0T»^. 

[03 7] T«!^r-;;MCA<Oi:ffi0, IWUMB. 
®0, :&«S^0* AiffSBT^^. 

[03 8] TIW^r-:;^MCA<7)TffiBT*«», 

[03 9] (A) llT«ier-XMCArt<CiR«Lfc«« 
ffiCLB. m)t«LP* zfA^t/i/aGB^CDJiffiB, 

(B) «B-B^ff«tC*»t^»ifBB, (C) ttC-C 
^»r«llC^(t$irSBT«»«. 

[040] (A) tt^ty5^7-f hBL («3t«LP. 7 

>:r^— :/;WL PC. ifA:ryi/aGB) coMiiffi 

0, (B) HA-A«Wr«lC*lt«>»rB0T*^. 
[04 11 T«l^-:>^MCA(^»CC«ftLfc/^y4^^"r H 
BL (3l)t«GLB, «3tffLP#) (DII»»fffiBT* 

[04 2] ai3t«GLBa:Kfia^A*>'I^PNL(0W$ 

[04 3] Slft«*/^:^JUPNLt, 7^-:/4^^U7A 
y ^ — >• T C P ^H* L fclHlllXfi P C B 1 - 3 t 
^ ^ 5/ 3 > G C OTtfiB"C36 

[0 4 4] v-JWH-^-- XSHD. «aa^/WI^PN 
L, zlh.^v>B>QZ. KII^-XMCAO«««« 

[0 4 51 v-^WK^-XSHD, ata**/^*^UPN 
L, lfA^yy3>GC, T«^-XMCA<DaA(0« 

i^ti^fi^^-rsavrffiBrft^. 

[04 61 a*(D«ft*^^i^a-JWMDLO»f*AS 
[04 7] «*ai5^^i^a-JWMDL**«U;ty-h 
6. 

[?f^oiBW] 

GLB-»*fi* PNL-«»«?K/1*;i'- SUB2- 
±»aW^f7X»«, SPS-tt«v-h. PRS-:^ 
UXA->-H. SHD-:feMB>'--»WHy-X. MCA 
-T«^— X, CC -ilA^'yi^a LP—M3t*, 
LPCl. LPC2-7>y^-:/;i'* GBl, GB2 
-rl^^^^va. GBH "^* GBD-«, BL -/t-y 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To improve mechanical strength, to reduce the 
size and weight of a device and to decrease the production 
cost thereof by securely retaining a light transmission plate 
and liquid crystal display panel within the device without 
increasing outside dimensions. 
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sides of the light transmission plate GLB and are placed on 
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of the liquid crystal display panel PNL. The liquid crystal 
display device is integrated by fitting a shielding case SHD 
and the lower case MCA. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal display panel, the light guide plate arranged under said liquid crystal display 
panel, and fluorescence tubing arranged near the side face of said light guide plate, In the liquid crystal 
display which has the case contained including the optical sheet of at least one sheet arranged on the top 
face of said light guide plate, and said light guide plate and said fluorescence tubing The liquid crystal 
display characterized by having made the edge of the side of said optical sheet of at least one sheet 
project from the edge of the side of said Ught guide plate, and having laid it on the side attachment wall 
of said case, and preparing an elastic body between said optical sheet on said side attachment wall, and 
said hquid crystal display panel. 

[Claim 2] The liquid crystal display according to claim 1 characterized by having made the edge of the 
side of the perimeter of said optical sheet project from the edge of the side of the perimeter of said Ught 
guide plate, and having laid it on the side attachment wall of said case, and preparing an elastic body 
between said optical sheet on said side attachment wall, and said hquid crystal display panel. 
[Claim 3] The liquid crystal display according to claim 1 characterized by preparing said elastic body 
between said optical sheet on said side attachment wall, and the underside of the up transparence glass 
substrate of said hquid crystal display panel. 

[Claim 4] A liquid crystal display panel and the circuit board arranged in the periphery section of said 
liquid crystal display panel. The hght guide plate arranged under said liquid crystal display panel, and 
fluorescence tubing of said light guide plate arranged near the 1 side face at least. The metal shielding 
case contained including the optical sheet of at least one sheet arranged on the top face of said hght 
guide plate, and said liquid crystal display panel and said circuit board. In the liquid crystal display 
which has the mold case really contained including said light guide plate and said fluorescence tubing 
formed of molding The edge of at least one side of the four sides of said optical sheet of at least one 
sheet Make it project from the edge of the side of said hght guide plate, and it lays on the side 
attachment wall of said mold case. The hquid crystal display which an elastic body is made to intervene 
between said optical sheet on said side attachment wall, and the underside of the up transparence glass 
substrate of said hquid crystal display panel, is made to carry out fitting of the fitting section which 
formed said shielding case and said mold case in each, and is characterized by unifying and changing. 
[Claim 5] The liquid crystal display according to claim 1 or 4 characterized by said optical sheets being 
the diffusion sheet prepared in the top face of said light guide plate, and a prism sheet prepared in the 
top face of said diffusion sheet. 

[Claim 6] The liquid crystal display characterized by having the holder which consists of the elastic 
body holding both said fluorescence tubing and said cables in the liquid crystal display which has the 
back light which changes including the cable of fluorescence tubing and said fluorescence tubing. 
[Claim 7] The liquid crystal display characterized by having the back hght which grows into the ends of 
fluorescence tubing and said fluorescence tubing including two cables to which the end was connected, 
respectively, and having the holder which prepared at least one side of one piece or two or more holes 
for holding said fluorescence tubing, 1, or said both two cables, and a slot in the hquid crystal display 
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with which the other end of said two cables was pulled out in the same direction. 
[Claim 8] The liquid crystal display characterized by preventing migration to said fluorescence tubeside 
of said light guide plate by the minute projection which formed the light guide plate of the back light 
arranged under a liquid crystal display panel, and fluorescence tubing arranged near the side face of said 
light guide plate in the Hquid crystal display contained in the case in the inner surface of said case 
between said light guide plates and said fluorescence tubing. 

[Claim 9] The liquid crystal display according to claim 8 characterized by said case being a mold case 
really formed of molding. 

[Claim 10] The liquid crystal display according to claim 8 characterized by said light guide plate 
carrying out the shape of an abbreviation square. 

[Claim 11] The liquid crystal display according to claim 8 characterized by having brought the 
dimension of said light guide plate close to the dimension of an effective hght-emitting part as much as 
possible. 

[Claim 12] The Uquid crystal display according to claim 8 characterized by preparing said projection m 
said case and one. 

[Claim 13] The liquid crystal display according to claim 8 characterized by preparing said projection 
near [ two ] the both ends of said fluorescence tubing. 

[Claim 14] The liquid crystal display according to claim 8 characterized by holding three sides other 
than one side of said light guide plate of said fluorescence tubeside with the wall of the stowage for light 
guide plates formed in said case in accordance with the shape of an abbreviation square of said hght 
guide plate. 

[Claim 15] The liquid crystal display characterized by preparing opening in the center section except a 
part for the frame holding a light guide plate of a case. 

[Claim 16] The liquid crystal display characterized by preparing opening in the center section except a 
part for the frame of said mould frame in the liquid crystal display which contained the liquid crystal 
display panel and the light guide plate arranged to the bottom of it with the mold case really formed by 
molding, and the metal shielding case. 

[Claun 17] It has the metal shielding case contained including a liquid crystal display panel, and the 
mold case really contained including the light guide plate arranged under said liquid crystal display 
panel formed by molding. In the liquid crystal display which is made to carry out fitting of the fitting 
section which the elastic body was made to intervene between said liquid crystal display panels and said 
Ught guide plates, pushed in said shielding case in the direction of the interior of equipment concerned, 
and formed said shielding case and said mold case in each, unifies, and changes The Uquid crystal 
display characterized by preparing opening in the center section except a part for the frame of said mold 
case. 

[Claim 18] The liquid crystal display characterized by containing the cable of a back light into the slot 
estabHshed in the case. 

[Claim 19] The liquid crystal display characterized by containing in the liquid crystal display which has 
fluorescence tubing and the mold case really contains said fluorescence tubing formed by molding into 
the slot which formed two cables connected to the ends of said fluorescence tubing in one at said mold 
case. 

[Claim 20] A liquid crystal display panel and the circuit board arranged in the periphery section of said 
Hquid crystal display panel, The light guide plate arranged under said liquid crystal display panel, and 
fluorescence tubing arranged on at least 1 side face of said light guide plate, The metal shielding case 
contained including said liquid crystal display panel and said circuit board. In the liquid crystal display 
which has the mold case really contained including said light guide plate and said fluorescence tubing 
formed of molding, unifies said shielding case and said mold case, and changes The liquid crystal 
display characterized by containing into the slot which formed in one two cables by which one edge 
each was connected to the ends of said fluorescence tubing at the side attachment wall of said mold case. 

[Claim 21] The liquid crystal display according to claim 18, 19, or 20 characterized by containing to 
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Mizouchi who formed the 1st cable connected to the 1st edge of said fluorescence tubing in the side 

attachment wall of said mold case along with said fluorescence tubing. 

[Claim 22] It contains to Mizouchi who formed the 1 st cable connected to the 1 st edge of said 

fluorescence tubing in the side attachment wall of said mold case along with said fluorescence tubing. 

And said 1st cable after the 2nd [ of said fluorescence tubing ] edge, Claims 18, 19, and 20 characterized 

by pulling out the 2nd cable connected to said 2nd edge in the direction aknost vertical to the direction 

of [ before the 2nd / of said 1st cable / said / edge ], or a liquid crystal display given in 21. 

[Claim 23] The liquid crystal display according to claim 21 or 22 characterized by pulling out said 1st 

cable after the 2nd [ of said fluorescence tubing ] edge, and the 2nd cable connected to said 2nd edge 

between the attaching hole of said mold case, and the circuit board arranged in the periphery section of 

the shorter side of said liquid crystal display panel. 

[Claim 24] Claims 21 and 22 characterized by being contained without the inverter connected to each 
other end of said cable overflowing said mold case into the stowage of the outside of said light guide 
plate established in said mold case, or a Hquid crystal display given in 23. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which has the hght guide 
plate arranged under a liquid crystal display panel, and fluorescence tubing arranged near the side face 
of a light guide plate, and relates to the presser-foot structure of a light guide plate and a liquid crystal 
display panel especially. 
[0002] 

[Description of the Prior Art] The liquid crystal display of an active matnx prepares a nonlinear element 
(switching element) corresponding to each of two or more pixel electrodes arranged in the shape of a 
matrix. Since liquid crystal in each pixel is always driven theoretically (duty ratio 1.0), compared with 
the so-called passive matrix which has adopted the time-sharing actuation method, an active method has 
good contrast and is becoming an especially indispensable technique with a color liquid crystal display. 
A thin fihn transistor (TFT) is typical as a switching element. 

[0003] A liquid crystal display by for example, the sealant which separated the predetermined gap and 
prepared two transparence glass substrates in the edge between superposition and these both substrates 
in the shape of a frame so that the field which carried out the laminating of the pixel electrode for a 
display which consists of the transparence electric conduction film, the orientation fihn, etc., 
respectively might counter The liquid crystal display panel which encloses and closes hquid crystal 
inside the sealant between both substrates, installs or sticks, and changes a polarizing plate from liquid 
crystal enclosure opening prepared in a part of sealant to the outside of both substrates fiirther while 
sticking both substrates (liquid crystal display component). The circuit board in which it has been 
arranged on the outside of the periphery section of a liquid crystal display panel, and the circuit for 
Uquid crystal actuation was formed. It is arranged under the intermediate frame which is a mould cast 
holding these each part material, the metal shielding case with which these each part material was 
contained and the liquid crystal display aperture was opened, and a liquid crystal display panel, and is 
constituted including the back light which supplies light to a liquid crystal display panel. 
[0004] in addition, the liquid crystal display of the active matrix which used the thin film transistor ~ for 
example, JP,63-309921,A, "the 12.5 mold active-matrix method color Hquid crystal display which 
adopted the redundant configuration" and the Nikkei electronics, and page 193- it Nikkei-tuna-UHIRU- 
publishes, and is come out and known on December 15, 1986 [ 210 or ]. 

[0005] ... 

[Problem(s) to be Solved by the Invention] With the conventional technique, m order to press down 

firmly the light guide plate and liquid crystal display panel of a back light within the equipment 

concerned, there was a problem to which the dimension of equipment becomes large. 

[0006] moreover, each of ends of fluorescence tubing which constitutes a back light - when pulling out 

two lamp cables to which the end was connected in the one direction, with the conventional technique, 

there was no tooth space which lets a lamp cable pass, in order that a lamp cable might contain a flash 

and a lamp cable from the liquid crystal display concerned, the big tooth space was needed, and it was 
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difficult a miniaturization and to lightweight-ize the equipment concerned. Moreover, the conventional 
rubber bush holding fluorescence tubing held only fluorescence tubing. 

[0007] Moreover, since there were many useless fields for maintenance and they were substantially 
formed greatly fi-om the dimension of an effective light-emitting part in order to press down this light 
guide plate within the equipment concerned, the light guide plate of the conventional back light had 
large-sized equipment, and had the problem that the weight of equipment was heavy. 
[0008] Moreover, there was a problem on which the base of a mold case swells according to the force of 
joining perpendicularly the base of the mold case (frame-like object) really formed by molding toward 
an underside with the weight of a liquid crystal display panel, a light guide plate, etc. fi*om a top face 
after the assembly of a liquid crystal display conventionally, in order to stop this swelling - the 
thickness of a mold case ~ thick - it must carry out - a hquid crystal display - thin-shape-izing - it 
was not able to lightweight-ize. 

[0009] Furthermore, the cable of fluorescence tubing of a back light passed along the outside side face 
of the equipment concerned by the conventional liquid crystal display, and the flash and the problem 
that a dimension became large substantially had with it the inverter connected at this cable or its head in 
the outside of equipment. 

[0010] The 1st object of this invention is about a light guide plate and a liquid crystal display panel to 
offer firmly a presser foot and a miniaturization, and the liquid crystal display that can be lightweight- 
ized within the equipment concerned. 

[001 1] It is made for the cable of fluorescence tubing not to protrude the 2nd object of this invention 
fi-om a liquid crystal display, and it is to offer the liquid crystal display which can realize miniaturization 
and Ughtweight-ization. 

[0012] The 3rd object of this invention holds a light guide plate efficiently within equipment, makes the 
dimension of a light guide plate as small as possible, and is to offer a small and hghtweight hquid 
crystal display. 

[0013] The 4th object of this invention is to be able to stop the swelling of the base of the mold case 
resulting fi*om the weight of a liquid crystal display panel, a light guide plate, etc., and able to make 
thickness of a mold case thin, consequently offer thin-shape-izing and the liquid crystal display which 
can be Hghtweight-ized. 

[0014] The 5th object of this invention has a cable and an inverter in offering the small and hghtweight 

liquid crystal display which is not protruded into the outside of equipment. 

[0015] 

[Means for Solving the Problem] In order to solve the 1st technical problem of the above, this invention 
A liquid crystal display panel, the light guide plate arranged under said liquid crystal display panel, and 
fluorescence tubing arranged near the side face of said light guide plate, In the liquid crystal display 
which has the case contained including the optical sheet of at least one sheet arranged on the top face of 
said hght guide plate, and said hght guide plate and said fluorescence tubing It is characterized by 
having made the edge of the side of said optical sheet of at least one sheet project fi-om the edge of the 
side of said light guide plate, and having laid it on the side attachment wall of said case, and preparing 
elastic bodies, such as a rubber cushion, between said optical sheet on said side attachment wall, and 
said liquid crystal display panel. 

[0016] Moreover, it is characterized by preparing said elastic body between said optical sheet on said 
side attachment wall, and the underside of the up transparence glass substrate of said liquid crystal 
display panel. 

[0017] Moreover, a liquid crystal display panel and the circuit board arranged in the periphery section of 
said liquid crystal display panel, The light guide plate arranged under said liquid crystal display panel, 
and fluorescence tubing of said light guide plate arranged near the 1 side face at least. The metal 
shielding case contained including the optical sheet of at least one sheet arranged on the top face of said 
Hght guide plate, and said liquid crystal display panel and said circuit board. In the liquid crystal display 
which has the mold case really contained including said light guide plate and said fluorescence tubing 
formed of molding The edge of at least one side of the four sides of said optical sheet of at least one 
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sheet Make it project from the edge of the side of said light guide plate, and it lays on the side 
attachment wall of said mold case. An elastic body is made to intervene between said optical sheet on 
said side attachment wall, and the underside of the up transparence glass substrate of said liquid crystal 
display panel, fitting of the fitting section which formed said shielding case and said mold case in each 
is carried out, and it is characterized by unifying and changing. 

[0018] Furthermore, said optical sheet is characterized by being the diffusion sheet prepared in the top 
face of said light guide plate, and the prism sheet prepared in the top face of said diffusion sheet. 
[0019] In order to solve the 2nd technical problem of the above, this invention is characterized by 
having the holder which consists of the elastic body holding both said fluorescence tubing and said 
cables in the liquid crystal display which has the back Hght which changes including the cable of 
fluorescence tubing and said fluorescence tubing. 

[0020] Moreover, have the back light which grows into the ends of fluorescence tubing and said 
fluorescence tubing including two cables to which the end was connected, respectively, and it sets to the 
liquid crystal display with which the other end of said two cables was pulled out in the same direction. It 
is characterized by having the holder which prepared at least one side of one piece or two or more holes 
for holding said fluorescence tubing, 1 , or said both two cables, and a slot. 
[0021] In order to solve the 3rd technical problem of the above, this invention is characterized by 
preventing migration to said fluorescence tubeside of said light guide plate by the minute projection 
which formed the light guide plate of the back light arranged under a liquid crystal display panel, and 
fluorescence tubing arranged near the side face of said light guide plate in the liquid crystal display 
contained in the case in the inner surface of said case between said light guide plates and said 
fluorescence tubing. 

[0022] Moreover, said case is characterized by being the mold case really formed of molding. 
[0023] Moreover, it is characterized by said light guide plate carrying out the shape of an abbreviation 
square. 

[0024] Moreover, it is characterized by having brought the dimension of said light guide plate close to 

the dimension of an effective light-emitting part as much as possible. 

[0025] Moreover, it is characterized by preparing said projection in said case and one. 

[0026] Moreover, it is characterized by preparing said projection near [ two ] the both ends of said 

fluorescence tubing. 

[0027] Furthermore, three sides other than one side of said light guide plate of said fluorescence 
ttibeside are characterized by being held with the wall of the stowage for Ught guide plates formed in 
said case in accordance with the shape of an abbreviation square of said Ught guide plate. 
[0028] In order to solve the 4th technical problem of the above, the liquid crystal display of this 
invention is characterized by preparing opening in the center section except a part for the frame holding 
a light guide plate of a case. 

[0029] Moreover, in the Hquid crystal display which contained the liquid crystal display panel and the 
light guide plate arranged to the bottom of it with the mold case really formed by molding, and the metal 
shielding case, it is characterized by preparing opening in the center section except a part for the frame 
of said mould frame. 

[0030] Furthermore, the metal shielding case contained including a liquid crystal display panel. It has 
the mold case really contained including the light guide plate arranged under said liquid crystal display 
panel formed by molding. In the liquid crystal display which is made to carry out fitting of the fitting 
section which the elastic body was made to intervene between said liquid crystal display panels and said 
light guide plates, pushed in said shielding case in the direction of the interior of equipment concerned, 
and formed said shielding case and said mold case in each, unifies, and changes It is characterized by 
preparing opening in the center section except a part for the frame of said mold case. 
[003 1 ] In order to solve the 5th technical problem of the above, the liquid crystal display of this 
invention is characterized by containing the cable of a back light into the slot established in the case. 
[0032] Moreover, in the liquid crystal display which has fluorescence tubing and the mold case really 
contains said fluorescence tubing formed by molding, it is characterized by containing into the slot 
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which formed two cables connected to the ends of said fluorescence tubing in one at said mold case. 
[0033] Moreover, a liquid crystal display panel and the circuit board arranged in the periphery section of 
said liquid crystal display panel, The light guide plate arranged under said liquid crystal display panel, 
and fluorescence tubing arranged on at least 1 side face of said light guide plate, The metal shielding 
case contained including said liquid crystal display panel and said circuit board, In the liquid crystal 
display which has the mold case really contained including said light guide plate and said fluorescence 
tubing formed of molding, unifies said shielding case and said mold case, and changes It is characterized 
by containing into the slot which formed in one two cables by which one edge each was connected to the 
ends of said fluorescence tubing at the side attachment wall of said mold case. 
[0034] Moreover, it is characterized by containing to Mizouchi who formed the 1st cable connected to 
the 1st edge of said fluorescence tubing in the side attachment wall of said mold case along with said 
fluorescence tubing. 

[0035] It contains to Mizouchi who formed the 1st cable connected to the 1st edge of said fluorescence 
tubing in the side attachment wall of said mold case along with said fluorescence tubing. Moreover, and 
said 1st cable after the 2nd [ of said fluorescence tubing ] edge. The 2nd cable connected to said 2nd 
edge is characterized by being pulled out in the direction almost vertical to the direction of [ before the 
2nd / of said 1 st cable / said / edge ]. 

[0036] Moreover, said 1st cable after the 2nd [ of said fluorescence tubing ] edge and the 2nd cable 
connected to said 2nd edge are characterized by being pulled out between the attaching hole of said 
mold case, and the circuit board arranged in the periphery section of the shorter side of said liquid 
crystal display panel. 

[0037] Furthermore, it is characterized by being contained without the inverter connected to each other 
end of said cable overflowing said mold case into the stowage of the outside of said light guide plate 
established in said mold case. 
[0038] 

[Function] In the liquid crystal display of this invention, the edge of the side of optical sheets of at least 
one sheet, such as a diffixsion sheet arranged on a Ught guide plate, and a prism sheet By laying on the 
side attachment wall of the case which is made to project from the edge of the side of a light guide plate, 
and contains a light guide plate, making elastic bodies, such as a rubber cushion, intervene between the 
optical sheet on this side attachment wall, and a liquid crystal display panel, and holding down firmly in 
a case Within the equipment concerned, firmly, and a light guide plate and a liquid crystal display panel 
can be fixed. Moreover, the presser-foot structure does not enlarge the dimension of the equipment 
concerned, and it can miniaturize and it can lightweight-ize the equipment concerned. In addition, 
between two transparence glass substrates which constitute the optical sheet and liquid crystal display 
panel on the side attachment wall of a case, if it arranges between the undersides of a upside 
transparence glass substrate, since only one substrate will be pressurized, elastic bodies, such as a rubber 
cushion, have effectiveness in prevention of the display unevenness by change of the gap between both 

substrates. . . 

[0039] Moreover, in the liquid crystal display of this invention, since it can contain without protruding a 
cable from a liquid crystal display by having made both cables of fluorescence tubing and this 
fluorescence tubing hold with holders, such as a rubber bush which consists of an elastic body, it can 
miniaturize, a liquid crystal display can be lightweight-ized, and a manufacturing cost can be reduced. 
[0040] Moreover, by bringing the dimension of the light guide plate of a back light close to the 
dimension of an effective light-emitting part as much as possible, and making it as small as possible in 
the liquid crystal display of this invention Since a light guide plate can be held in a small tooth space by 
holding a light guide plate by the minute projection which could mount electronic parts in the tooth 
space which occupied the conventional light guide plate, and was prepared in the inner surface of the 
receipt case of this light guide plate It can miniaturize, the equipment concerned can be Ughtweight-ized 
and a manufacturing cost can be reduced. 

[0041] Moreover, by having prepared big opening, after the assembly of the liquid crystal display 
concerned, it can prevent that the base of a mold case swells according to the force of joining the base of 
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a mold case perpendicularly toward an underside from a top face with the weight of a liquid crystal 
display panel etc., and an internal pressure into the part of the center except a part for the surrounding 
frame of the base of a mold case, and the maximum thickness can be held down to it in the liquid crystal 
display of this invention, therefore, the thickness of a mold case - thin it can carry out a liquid 
crystal display - thin-shape-izing ~ it can Hghtweight-ize. 

[0042] Furthermore, in the liquid crystal display of this invention, it can contain by containing to the 
stowage of the outside of the light guide plate which contained two cables connected to the ends of 
fluorescence tubing of a back light into the slot established in the case, and formed the inverter in the 
mold case, without a cable and an inverter overflowing into the outside of the equipment concerned. 
Therefore, it can miniaturize, a Uquid crystal display can be lightweight-ized, and a manufacturing cost 
can be reduced. 
[0043] 

[Example] The object of further others of this invention and this invention and the description of further 
others of this invention will become clear from explanation of the following which referred to the 
drawing. 

[0044] «active-matrix liquid crystal display» The example which applied this invention to the color 
liquid crystal display of an active matrix is explained hereafter. In addition, with the drawing explained 
below, what has the same function attaches the same sign, and explanation of the repeat is omitted. 
[0045] Outline» of «matrix section The top view in which drawing 2 shows 1 pixel and its 
circumference of the active-matrix method color Uquid crystal display with which this invention is 
applied, drawing showing a cross section [ in / in drawing 3 / three to 3 cutting plane line of drawing^ ], 
and drawing 4 are the sectional views in four to 4 cutting plane line of drawing 2 . Moreover, a top view 
when two or more pixels shovra in drawing 2 have been arranged is shovm in drawin g 5 . 
[0046] As shown in drawing 2 , each pixel is arranged in the crossover field of two adjoining scan signal 
lines (a gate signal line or level signal line) GL and two adjoining video-signal lines (a drain signal line 
or vertical signal line) DL (inside of the field surrounded with four signal lines). Each pixel contains thin 
film transistor TFT, the transparence pixel electrode ITOl, and the retention volume component Cadd. 
The scan signal line GL extends in the direction of a train, and is arranged two or more at the line 
writing direction. The video-signal line DL extends in a line writing direction, and is arranged two or 
more in the direction of a train. 

[0047] As shown in drawing 3 , a thin fihn transistor TFT and the transparence pixel electrode ITOl are 
formed in the lower transparence glass substrate SUBl side on the basis of liquid crystal LC, and the 
light filter FIL and the black matrix pattem BM for protection from light are formed in the up 
transparence glass substrate SUB2 side. Lower transparence glass substrate SUBl consists of thickness 
of about 1.1mm. Moreover, the silicon oxide film SIO formed of DIP processing etc. is formed in both 
sides of the transparence glass substrates SUBl and SUB2. For this reason, since a sharp blemish can be 
covered by the silicon oxide film SIO even if a sharp blemish is shown in the front face of the 
transparence glass substrates SUBl and SUB2, membraneous qualities, such as the scan signal hne GL 
by which a deposit is carried out on it, and a light-shielding film BM, can be maintained at homogeneity. 

[0048] A light-shielding film BM, a light filter FIL, a protective coat PSV2, the common transparence 
pixel electrode IT02 (COM), and the up orientation film 0RI2 carry out a laminating to the front face 
inside up transparence glass substrate SUB2 (liquid crystal LC side) one by one, and are prepared in it. 
[0049] Outline» of «matrix circumference Drawing 19 is drawing showing the amplification flat 
surface near [ corresponding to drawing 1 7 and the panel upper-lefl-hand-comer section of drawing 18 
for the flat surface where drawing 18 exaggerated the periphery for the important section flat surface of 
the matrix (AR) circumference of the display panel PNL with which drawing 17 contains the up-and- 
down glass substrates SUBl and SUB2 further ] seal section SL. Moreover, drawing 20 is drawing 
showing the cross section near [ where the cross section of drawing 3 is carried out in the center, and the 
cross section in the 19a- 19a cutting plane line of drawing 19 should be connected to left-hand side in a 
video-signal actuation circuit on right-hand side ] external connection terminal DTM. Drawing 21 is 
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drawing showing the cross section near [ which does not have an external connection terminal in right- 
hand side in the cross section near / where a scanning circuit should be connected to left-hand side / 
external connection terminal GTM ] the seal section similarly. 

[0050] It divides, after processing two or more devices of a part simultaneously with one glass substrate 
in manufacture of this panel for the improvement in a throughput, if it is small size, if it is large size, 
after processing the glass substrate of the magnitude standardized by every form for the common use of 
a manufacturing faciHty, it is made small in the size suitable for each form, and since it passes a general 
process in any case, glass is cut. Drawing 17 - drawing 19 show the latter example, drawing 19 
expresses cutting before for the vertical substrates SUBl and SUB2 cutting-back, and, as for CTl and 
CT2, drawing 17 and both drawings of drawing 1 8 show the location where, as for LN, substrates SUBl 
and SUB2 should cut the edge before cutting of both substrates, respectively. The magnitude of the 
upside substrate SUB 2 is restricted inside the bottom substrate SUB 1 so that, as for the part (they are 
the vertical side and left part in drawing) in which the external connection terminal blocks Tg and Td 
(subscript abbreviation) exist in the state of completion, they may be exposed in any case. Two or more 
terminal blocks Tg and Td are summarized in the unit of the tape career package TCP ( drawing 22 , 
drawing 23 ) in which the terminal GTM for scanning circuit connection mentioned later, respectively, 
the terminals DTM for picture-signal-circuitry connection, and those drawer wiring sections were 
carried in the integrated circuit chip CHI, and are named in it. Drawer wiring until it results [ firom the 
matrix section of each group ] in an external connection terminal area inclines as it approaches ends. 
This is for setting the terminals DTM and GTM of a display panel PNL by the array pitch of Package 
TCP, and the connection terminal pitch in each package TCP. 

[0051] Along the edge, except for the liquid crystal enclosure opening INJ, among the transparence 
glass substrates SUBl and SUB2, the seal pattern SL is formed so that liquid crystal LC may be closed, 
A sealant consists of an epoxy resin. The common transparence pixel electrode IT02 by the side of up 
transparence glass substrate SUB2 is connected to the drawer wiring INT formed in the lower 
transparence glass substrate SUBl side of the silver paste material AGP on four squares of a panel by 
this example in at least one place. This drawer wiring INT is formed by the same production process as 
gate terminal GTM and the drain terminal DTM which are mentioned later. 
[0052] The orientation film ORIl and 0RI2, the transparence pixel electrode ITOl, the common 
transparence pixel electrode IT02, and each layer are formed inside the seal pattern SL. Polarizing 
plates POLl and P0L2 are formed in the front face of the outside of lower transparence glass substrate 
SUBl and up transparence glass substrate SUB2, respectively. Liquid crystal LC is enclosed with the 
field divided by the seal pattem SL between the lower orientation film ORIl and the up orientation film 
0RI2 which set up the sense of a liquid crystal molecule. The lower orientation film ORIl is formed in 
the upper part of the protective coat PS VI by the side of lower transparence glass substrate SUBl. 
[0053] This liquid crystal display accumulates various layers separately by the lower transparence glass 
substrate SUBl and up transparence glass substrate SUB2 side, forms the seal pattem SL in a substrate 
SUB 2 side, pours in liquid crystal LC for lower transparence glass substrate SUBl and up transparence 
glass substrate SUB2 from the opening INJ of superposition and sealant SL, closes Inlet INJ with an 
epoxy resin etc., and is assembled by cutting a vertical substrate. 

[0054] «thin film transistor TFT» If a thin film transistor TFT impresses forward bias to the gate 
electrode GT, the channel resistance between source-drains will become small, and if bias is made into 
zero, channel resistance will operate so that it may become large. 

[0055] The thin film transistor TFT of each pixel is divided into two (pluraHty) in a pixel, and consists 
of thin fihn transistors (division thin film transistor) TFTl and TFT2. Each of thin film transistors TFTl 
and TFT2 consists of same sizes (channel length and channel width are the same) substantially. Each of 
these divided thin film transistors TFTl and TFT2 has the i-type semiconductor layer AS which consists 
of the gate electrode GT, a gate-dielectric-fibn GI, and i mold (genuineness, intrinsic, and conductivity- 
type decision impurity are not doped) amorphous silicon (Si), the source electrode SD 1 of a couple, and 
the drain electrode SD 2. In addition, since the source and a drain are originally decided by the bias 
polarity in the meantime and working reversal of that polarity is carried out in the circuit of this liquid 
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crystal display, please understand that the source and a drain interchange during actuation. However, in 
the following explanation, for convenience, the method of one is fixed with the source, another side is 
fixed with a drain, and it expresses. 

[0056] «gate electrode GT» The gate electrode GT consists of configurations which project fi-om the 
scan signal line GL perpendicularly (it sets to drawing 2 and drawing 6 , and is above), as shown in 
drawing 6 (top view describing the 2nd electric conduction film g2 of drawing 2 , and the i-type 
semiconductor layer AS) (it has branched in the T character configuration). The gate electrode GT is 
projected so that each active region of thin film transistors TFTl and TFT2 may be crossed. Each gate 
electrode GT of thin film transistors TFTl and TFT2 is constituted by one (as a common gate electrode), 
and is formed in it succeeding the scan signal line GL. In this example, the gate electrode GT is formed 
by the 2nd electric conduction fibn g2 of a monolayer. The 2nd electric conduction film g2 is formed by 
about 1000-5500A thickness for example, using the aluminum (aluminum) film formed by the spatter. 
Moreover, on the gate electrode GT, the oxide film on anode AOF of aluminum is formed. 
[0057] TWs gate electrode GT is formed in oversized fi-om it so that the i-type semiconductor layer AS 
may be covered thoroughly, as shown in drawing 2 , drawing 3 , and drawing 6 (in view of a lower part). 
Therefore, when the back lights BL, such as fluorescence tubing, are attached under lower transparence 
glass substrate SUB 1 , the gate electrode GT which consists of this opaque aluminum serves as a 
shadow, back light light is not equivalent to the i-type semiconductor layer AS, but off property 
degradation of the electric conduction phenomenon TFT by optical exposure, i.e., a thin film transistor, 
stops being able to occur in it easily. In addition, the original magnitude of the gate electrode GT has 
width efface indispensable (also including a part for alignment allowances with the gate electrode GT, 
the source electrode SD 1, and the drain electrode SD 2) to straddle between the source electrode SD 1 
and the drain electrodes SD 2. The depth die length which determines channel width W is decided by 
into how many factor W/L which determines the ratio gm with the distance L between the source 
electrode SD 1 and the drain electrode SD 2 (channel length), i.e., a mutual conductance, is made. It is 
made larger than the original magnitude mentioned above as well as the magnitude of the gate electrode 
GT in this liquid crystal display. 

[0058] «scan signal-line GL» The scan signal line GL consists of 2nd electric conduction film g2. 
The 2nd electric conduction film g2 of this scan signal line GL is formed by the same production 
process as the 2nd electric conduction film g2 of the gate electrode GT, and is constituted by one. 
Moreover, the oxide film on anode AOF of aluminum is formed also on the scan signal line GL. 
[0059] «'insulator layer GI» An insulator layer GI is used as each gate dielectric film of thin film 
transistors TFTl and TFT2. The insulator layer GI is formed in the upper layer of the gate electrode GT 
and the scan signal line GL. An insulator layer GI is formed using the silicon nitride film formed by 
plasma CVD by 1200-2700A thickness (this liquid crystal display about 2000A thickness). Gate- 
dielectric-fibn GI is formed so that the whole matrix section AR may be surrounded, as shown in 
drawing 19 , and the periphery is removed so that the external connection terminals DTM and GTM may 
be exposed. 

[0060] «i-type semiconductor layer AS» The i-type semiconductor layer AS is used as each channel 
formation field of the thin film transistors TFTl and TFT2 divided into plurality, as shown in drawing 
6 . The i-type semiconductor layer AS is formed by the amorphous silicon film or the polycrystalline 
silicon film, and is formed by 200-2200A thickness (this liquid crystal display about 2000A thickness). 
[0061] Succeeding formation of the insulator layer GI used as gate dielectric film which changes the 
component of distributed gas and consists of Si3N4, this i-type semiconductor layer AS is the same 
plasma-CVD equipment, and it is formed, without moreover exposing outside fi-om that plasma-CVD 
equipment. Moreover, N(+) mold semi-conductor layer dO ( drawing 3 ) which doped Lynn (P) for 
ohmic contacts 2.5% is similarly formed continuously by 200-500A thickness (this liquid crystal display 
about 300A thickness). After an appropriate time, lower transparence glass substrate SUBl is taken out 
fi-om a CVD system outside, and patterning is carried out to the shape of an island which became 
independent as a photographic-processing technique showed N(+) mold semi-conductor layer dO and the 
i-type semiconductor layer AS to drawing 2 , drawing 3 , and drawing 6 . 
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[0062] The i-type semiconductor layer AS is formed also among both of the intersection (crossover 
section) of the scan signal line GL and the video-signal line DL, as shown in drawing 2 and drawing 6 . 
The i-type semiconductor layer AS of this intersection reduces the short circuit of the scan signal line 
GL and the video-signal line DL in an intersection. 

[0063] «transparence pixel electrode IT01» The transparence pixel electrode ITOl constitutes one 
side of the pixel electrode of the liquid crystal display section. 

[0064] The transparence pixel electrode ITOl is connected to both the source electrode SD 1 of a thin 
fibn transistor TFTl, and the source electrode SD 1 of a thin film transistor TFT2. For this reason, what 
is necessary is just to leave it, since a suitable part is cut, and the thin fihn transistor of another side is 
operating normally by the laser beam etc. when that is not right when that defect brings about a side 
effect even if a defect occurs in one of thin film transistors TFTl and TFT2. In addition, it is rare that a 
defect occurs simultaneously in two thin film transistors TFTl and TFT2, and the probabiHty of a point 
defect or a line defect can be made very small by such redundancy system. The transparence pixel 
electrode ITOl is constituted by the 1st electric conduction film dl, and this 1st electric conduction film 
dl consists of transparence electric conduction film (Indium-Tin-Oxide ITO: Nesa membrane) formed 
by sputtering, and is formed by 1000-2000A thickness (this liquid crystal display about 1400A 

thickness). . , , • • 

[0065] «source electrode SDl and drain electrode SD2» On the i-type semiconductor layer AS, it is 
isolated, respectively and each source electrode SD 1 of the thin film transistors TFTl and TFT2 divided 
into plurahty and the drain electrode SD 2 are formed, as shown in drawing 2 , drawing 3 , and drawing 
7 (top view only describing the 1st - the 3rd electric conduction fihn dl-d3 of drawing 2 ). 
[0066] Each of the source electrode SD 1 and the drain electrode SD 2 makes it pile up the 2nd electric 
conduction film d2 and each other's 3rd electric conduction film d3 one by one, and consists of lower 
layer sides in contact with N(+) mold semi-conductor layer dO. The 2nd electric conduction film d2 and 
the 3rd electric conduction film d3 of the source electrode SD 1 are formed by the same production 
process as the 2nd electric conduction film d2 of the drain electrode SD 2, and the 3rd electric 
conduction film d3. 

[0067] The 2nd electric conduction fihn d2 is formed using the chromium (Cr) fihn formed by the 
spatter by 500- 1 OOOA thickness (this liquid crystal display about 600A thickness). Since stress will 
become large if thickness is formed thickly, Cr film is formed in the range which does not exceed about 
2000A thickness. Cr film has good contact in N(+) mold semi-conductor layer dO. Cr fihn constitutes 
the so-called barrier layer which prevents that aluminum of the 3rd electric conduction fihn d3 
mentioned later is spread in N(+) mold semi-conductor layer dO. As the 2nd electric conduction film d2, 
the refractory metal (Mo, Ti, Ta, W) film and refi-actory metal silicide (MoSi2, TiSi2, TaSi2, WSi2) film 
other than Cr film may be used. 

[0068] The 3rd electric conduction film d3 is formed in 3000-5000A thickness (this liquid crystal 
display about 4000A thickness) by sputtering of aluminum, aluminum fihn has small stress compared 
with Cr film, and forming in thick thickness is possible, and it is constituted so that the resistance of the 
source electrode SD 1, the drain electrode SD 2, and the video-signal line DL may be reduced, 
aluminum fihn which made silicon and copper (Cu) other than the pure aluminum film contain as an 
additive as the 3rd electric conduction film d3 may be used. 

[0069] After carrying out patterning of the 2nd electric conduction film d2 and the 3rd electric 
conduction film d3 with the same mask pattern, N(+) mold semi-conductor layer dO is removed by using 
the 2nd electric conduction fihn d2 and the 3rd electric conduction film d3 as a mask, using the same 
mask. That is, as for N(+) mold semi-conductor layer dO which remained on the i-type semiconductor 
layer AS, parts other than 2nd electric conduction film d2 and 3rd electric conduction fihn d3 are 
removed'by the self aryne. Since it is etched so that parts for all that thickness may be removed at this 
time, as for N(+) mold semi-conductor layer dO, the i-type semiconductor layer AS should just control 
that extent by etching time, although that surface part is etched a httle. 

[0070] The source electrode SD 1 is connected to the transparence pixel electrode ITOl. The source 
electrode SD 1 is constituted along with the i-type semiconductor layer AS level difference (level 
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difference equivalent to the thickness adding the thickness of the 2nd electric conduction film g2, the 
thickness of an oxide film on anode AOF, the thickness of the i-type semiconductor layer AS, and the 
thickness of N(+) mold semi-conductor layer dO). Specifically, the source electrode SD 1 consists of 2nd 
electric conduction film d2 formed along with the level difference of the i-type semiconductor layer AS, 
and 3rd electric conduction film d3 formed in the upper part of this 2nd electric conduction fihn d2. 
Since Cr film of the 2nd electric conduction film d2 cannot form thickly the 3rd electric conduction film 
d3 of the source electrode SD 1 fi-om buildup of stress and the level difference configuration of the i- 
type semiconductor layer AS cannot be overcome, it is constituted in order to overcome this i-type 
semiconductor layer AS. That is, the 3rd electric conduction fihn d3 is improving step coverage by 
forming thickly. Since the 3rd electric conduction film d3 can be formed thickly, it has contributed to 
reduction of the resistance (the same is said of the drain electrode SD 2 and the video-signal line DL) of 
the source electrode SD 1 greatly. 

[0071] «protective coat PSV1» The protective coat PSVl is formed on the thin film transistor TFT 
and the transparence pixel electrode ITOl . It is formed in order that a protective coat PSVl may mainly 
protect a thin film transistor TFT fi-om moisture etc., and high moreover, transparency uses a damp- 
proof good thing. The protective coat PSVl is formed with the silicon oxide film and silicon nitride film 
which were formed for example, with plasma-CVD equipment, and is formed by about 1 -micrometer 
thickness. 

[0072] The part in which it is formed so that the whole matrix section AR may be surrounded, and a 
periphery is removed so that the external connection terminals DTM and GTM may be exposed, and a 
protective coat PSVl connects the common electrode COM by the side of [ SUB / 2 ] a top substrate to 
the drawer wiring INT for external connection terminal strapping of the bottom substrate SUB 1 with the 
silver paste AGP as shown in drawing 19 is also removed. About the thickness relation between a 
protective coat PSVl and gate-dielectric-fihn GI, the former considers a protective effect, and is 
thickened, and the latter is made thin in the mutual conductance gm of a transistor. Therefore, as shown 
in drawing 19 , the high protective coat PSVl of a protective effect is formed more greatly than gate- 
dielectric-film GI so that a periphery may also be continued and protected in the largest possible range. 
[0073] «light-shielding fihn BM» A light-shielding film BM is formed and let the Ught-shielding film 
BM be a pattern as shown in hatching of drawing 8 at the up transparence glass substrate SUB2 side so 
that incidence may not be carried out to the i-type semiconductor layer AS for which an extraneous light 
( drawing 3 light fi-om the upper part) is used as a channel formation field. In addition, drawing 8 is a top 
view describing the 1st electric conduction film dl, the light filter FIL, and light-shielding film BM 
which consist of ITO film in drawing 2 . The light-shielding fihn BM is formed by for example, the 
aluminum film with the high electric shielding nature to light, the chromium film, etc., and the 
chromium film is formed in about 1300A thickness by sputtering in this liquid crystal display. 
[0074] The i-type semiconductor layer AS of thin film transistors TFTl and TFT2 is made sandwiches 
with the light-shielding film BM which exists up and down, and the oversized gate electrode GT, and 
the external nahxral light and back light light stop therefore, as for the part, hitting. As the hatching part 
of drawing 8 shows a light-shielding film BM, it is formed in the perimeter of a pixel, that is, a light- 
shielding film BM is formed in the shape of a grid (black matrix), and the 1 -pixel effective viewing area 
is divided with this grid. Therefore, the profile of each pixel carries out cleariy by the light-shielding 
film BM, and contrast improves. That is, a light-shielding film BM has two fimctions of the protection 
fi-om light to the i-type semiconductor layer AS, and a black matrix. 

[0075] Moreover, since the part ( drawing 2 lower right part) which counters the edge section by the side 
of the origin of the direction of rubbing of the transparence pixel electrode ITOl is shaded by the light- 
shielding film BM and a domain cannot be seen even if a domain occurs into the above-mentioned part, 
a display property does not deteriorate. 

[0076] In addition, installation and lower transparence glass substrate SUBl can also be made into an 
observation side (external exposure side) for a back light at the up transparence glass substrate SUB2 

side. , ■ ■ I. 

[0077] A light-shielding film BM is formed in a frame-like pattern as shown also m a penphery at 
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drawing 18 , and the pattern is continuously formed with the pattern of the matrix section shown in 
drawing 8 which prepared two or more openings in the shape of a dot. As the light-shielding film BM of 
a periphery is shown in drawing 18 - drawing 21 , it was extended on the outside of the seal section SL, 
and has prevented leakage light, such as the reflected light resulting from mounting machines, such as a 
personal computer, entering into the matrix section. On the other hand, rather than the edge of a 
substrate SUB 2, this Hght-shielding film BM is stopped inside about about 0.3- 1.0mm, avoids the 
cutting field of a substrate SUB 2, and is formed. 

[0078] «light fiher FIL» A light filter FIL colors a color the dyeing base matenal formed with resin 
ingredients, such as acrylic resin, and is constituted. A light filter FIL is formed in the location which 
counters a pixel in the shape of a stripe ( drawing 9 ), and is dyed in various colors ( drawing 9 is a thing 
only describing 1st electric conduction **** dl of drawin g 5 , a light-shielding film BM, and a light 
filter FIL, and each light filter FIL of B, R, and G has given the hatch way of 45 degrees, 135 degrees, 
and a cross, respectively). As shown in drawing 8 and 9, a light filter FIL is formed in oversized so that 
all the transparence pixel electrodes ITOl may be covered, and the light-shielding film BM is formed 
inside the periphery section of the transparence pixel electrode ITOl so that it may lap with the edge 
parts of a light filter FIL and the transparence pixel electrode ITOl . 

[0079] A light filter FIL can be formed as follows. First, a dyeing base material is formed in the front 
face of up transparence glass substrate SUB2, and a photolithography technique removes dyeing base 
materials other than a red filter formation field. Then, a dyeing base material is dyed with a red color, 
fixing processing is performed, and the red filter R is formed. Sequential formation of the green filter G 
and the blue filter B is carried out by giving the same process to the next. 

[0080] «protective coat PSV2» The protective coat PSV2 is formed in order to prevent that the color 
which dyed the light filter FIL in various colors in a different color leaks to liquid crystal LC. The 
protective coat PSV2 is formed with transparence resin ingredients, such as acrylic resin and an epoxy 



resin. 



[0081] «community fransparence pixel electrode IT02» The common transparence pixel electi-ode 
IT02 counters the fransparence pixel elecfrode ITOl prepared in the lower transparence glass subsfrate 
SUBl side for every pixel, and tiie optical condition of liquid crystal LC answers the potential difference 
between each pixel elecfrode ITOl and the common transparence pixel electrode IT02 (electric field), 
and it changes. It is constitiited so that the common electrical potential difference Vcom may be 
impressed to this common transparence pixel electrode IT02. What is necessary is just to impress 
altemating voltage to reduce the supply voltage of the integrated circuit used in a video-signal actiiation 
circuit in abbreviation one half, although the common electrical potential difference Vcom is set as the 
medium potential of the driver voltage Vdmin of the low level impressed to the video-signal line DL, 
and the high-level driver voltage Vdmax in this example, fri addition, refer to drawing 18 and drawing 
19 for the flat-surface configuration of the common transparence pixel electrode IT02. 
[0082] «gate terminal area» Drawing 10 is drawing showing the connection stiiicttire from the scan 
signal line GL of a display matiix to the external connection terminal GTM, (A) is a flat surface and (B) 
shows the cross section in the B-B cutting plane line of (A). In addition, this drawing corresponded near 
the drawing 19 lower part, and the part of slanting wiring was expressed with the shape of a facihties- 

like sfraight line. . ■ • , u . • « 

[0083] the mask pattern for photographic processing in AO - in other words, it is the photoresist pattern 
of alternative anodization. Therefore, this photoresist is removed after anodic oxidation, and although 
the pattern AO shown in drawing does not remain as a finished product, since an oxide film AOF is 
selectively formed as shown in the gate wiring GL in a sectional view, tiiat locus remains. In a top view, 
they are the field where left-hand side does not carry out bonnet anodization by the resist on tiie basis of 
the borderline AO of a photoresist, and the field which right-hand side is exposed from a resist and 
anodized In the anodized AL layer g2, the 20oxide aluminum3 film AOF is formed in a front face, and, 
as for a downward current carrying part, the volume decreases. Of course, anodic oxidation is performed 
by setting up suitable time amount, an electrical potential difference, etc. so that tiie current carrying part 
may remain. A mask pattern AO does not intersect the scanning line GL in a single sfraight line, but 
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bends in the shape of a crank, and is made to cross. 

[0084] Although the hatch way is given in order to make intelligible the AL layer g2 in drawing, 
patterning of the field by which anodization is not carried out is carried out to the pectinate form. Since 
whiskers will occur on a front face if this has the wide width of face of aluminum layer, 1 one width of 
face is an aim which presses down the sacrifice of the probabihty of an open circuit, or conductivity to 
minimum, preventing generating of whiskers by narrowing and considering as the configuration which 
bundled them to two or more juxtaposition. Therefore, in this example, the part equivalent to the origin 
of a comb is also shifted along with Mask AO. 

[0085] With the electric erosion resistance high Cr layer gl with a sufficient oxidation silicon SIO layer 
and a sufficient adhesive property, a gate terminal GTM protects the front face further from aluminum 
etc., and is constituted by the pixel electrode ITOl and the transparence conductive layer dl of this level 
(this layer, simultaneous formation). In addition, the conductive layers d2 and d3 formed in a gate- 
dielectric-film GI top and its lateral portion remain as a result of having covered the field by the 
photoresist so that a conductive layer g2 or gl might not be etched together owing to a pinhole etc. at the 
time of a conductive layer d3 or etching of d2. Moreover, the ITO layer dl which overcame gate- 
dielectric-fibn GI and was extended rightward takes the same measures still more thoroughgoing. 
[0086] It exposes from them and the terminal area GTM to which the protective coat PSVl is also 
formed on the right of the borderline on the right of the borderline, and, as for gate-dielectric-fihn GI, is 
located in a left end on it has come to be able to perform electric contact to an external circuit in a top 
view. By a diagram, although only one pair of the gate line GL and a gate terminal is shown, as such [ in 
practice ] a pair shows drawing 19 , two or more are put in order up and down, a terminal block Tg 
( drawing 18 , drawing 19 ) is constituted, and in a manufacture process, the left end of a gate terminal is 
extended across the cutting field CT 1 of a substrate, and is short-circuited with Wiring SHg. Such a 
short circuit line SHg in a manufacture process is useftil to the electrostatic-discharge prevention at the 
time of the feed at the time of anodization, and rubbing of the orientation film ORIl etc. 
[0087] «drain terminal DTM» Drawing 1 1 is drawing showing connection from the video-signal line 
DL to the external connection terminal DTM, (A) shows the flat surface and (B) shows the cross section 
in the B-B cutting plane line of (A). In addition, this drawing corresponds near the drawing 19 upper 
right, and although the sense of a drawing is changed for convenience, the direction of a right end 
corresponds to the upper bed section (or soffit section) of a substrate SUB 1 . 

[0088] Although TSTd is an inspection terminal and an external circuit is not connected here, width of 
face has extended from the wiring section so that a probe needle etc. can be contacted. Similarly, width 
of face has extended from the wiring section so that the drain terminal DTM can perform connection 
with an external circuit. Although termination is carried out without arriving at the edge of a substrate 
SUB 1 as the inspection terminal TSTd and the external connection drain terminal DTM are alternately 
arranged altemately with plurality in the vertical direction and the inspection terminal TSTd is shown in 
drawing As shown in drawing 19 , the drain terminal DTM constitutes a terminal block Td (subscript 
abbreviation), and is fiirther extended exceeding the cutting plane line CT 1 of a substrate SUB 1, and as 
for the inside of a manufacture process, the all connect too hastily with Wiring SHd mutually for 
elecfrostatic-discharge prevention. A drain connection terminal is connected to an opposite hand on both 
sides of the matrix of the video-signal line DL by which the inspection terminal TSTd exists, and an 
inspection terminal is connected to an opposite hand on both sides of the matrix of the video-signal line 
DL by which the drain connection terminal DTM exists in reverse. 

[0089] The drain connection terminal DTM is formed by the same reason as the gate terminal GTM 
mentioned above by two-layer [ of the Cr layer gl and the ITO layer dl ], and is connected with the 
video-signal line DL in the part which removed gate-dielectric-fihn GI. The semi-conductor layer AS 
formed on the edge of gate-dielectric-fihn GI is for etching the edge of gate-dielectric-fihn GI in the 
shape of a taper. On Terminal DTM, in order to make connection with an external circuit, it is removed 
not to mention the protective coat PSVl. Although AO is the anodic oxidation mask mentioned above, 
that borderline is formed so that matrix ****** may be surrounded greatly, and left-hand side is covered 
with a mask from that borderiine by a diagram, since a layer g2 does not exist in the part which is not 
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covered in this drawing, this pattern is not directly related. 

[0090] As shown also in the (C) section of drawing 20 , drawer wiring from the matrix section to the 
drain terminal area DTM Although it has structure by which the laminating was carried out [ to ] as the 
layers d2 and d3 of the level same immediately on the layers dl and gl of the same level as the drain 
terminal area DTM as the video-signal line DL are the seal patterns SL This is an aim from which the 
probability of an open circuit is protected by presser foot, and it protects the aluminum layer d3 which is 
easy to **** as much as possible by the protective coat PS VI or the seal pattern SL to the minimum. 
[0091] Structure» of «retention volume component Cadd In the edge connected with a thin film 
transistor TFT, and the edge of an opposite hand, the transparence pixel electrode ITOl is formed so that 
it may lap with the next scan signal line GL. This superposition constitutes the retention volume 
component (electrostatic-capacity component) Cadd which uses the transparence pixel electrode ITOl 
as one electrode PL 2, and uses the next scan signal line GL as the electrode PL 1 of another side so that 
clearly also from drawing 2 and drawing 4 . The dielectric film of this retention volume component 
Cadd consists of an insulator layer GI used as gate dielectric film of a thin film transistor TFT, and an 
oxide film on anode AOF. 

[0092] The retention volume component Cadd is formed in the part which expanded the width of face of 
the 2nd electric conduction film g2 of the scan signal line GL so that clearly also from drawin g 6 . In 
addition, the 2nd electric conduction fihn g2 of the part which intersects the video-signal line DL is 
made thin in order to make small the probability of a short circuit with the video-signal line DL. 
[0093] The defect is compensated by the island field which consisted of the 2nd electric conduction film 
d2 and the 3rd electric conduction film d3 which were formed so that the level difference might be 
straddled even if the transparence pixel electrode ITOl is disconnected in the level difference section of 
the electrode PL 1 of the retention volume component Cadd. 

[0094] «display whole equal circuit» The schematics of the equal circuit and circumference circuit of 
the display matrix section are shown in drawing 12 . Although this drawing is a circuit diagram, it is 
drawn corresponding to actual geometric arrangement. AR is the matrix array which arranged two or 
more pixels in the shape of-dimensional [ 2 ]. 

[0095] Among drawing, X means the video-signal line DL and Subscripts G, B, and R are added 
corresponding to green, blue, and a red pixel, respectively. Y means the scan signal line GL and 
subscripts 1, 2, and 3, ~, end are added according to the sequence of scan timing. 
[0096] The video-signal line X (subscript abbreviation) is connected to the upper video-signal actuation 
circuit helium. That is, as for the video-signal line X, the terminal is pulled out by only one side of the 
hquid crystal display panel PNL like the scan signal line Y. 

[0097] The scan signal line Y (subscript abbreviation) is connected to the vertical-scanning circuit V. 
[0098] SUP is a circuit including the circuit which exchanges for the information for TFT-liquid-crystal 
displays the information for CRT (cathode-ray tube) from the power circuit and host (host processor) for 
acquiring the stable voltage source which plurality pressured partially from one voltage source. 
[0099] The equal circuit and» of operation of «retention volume component Cadd The equal circuit 
of the pixel shown in drawing 2 is shown in drawing 13 . In drawing 13 , Cgs is parasitic capacitance 
formed between the gate electrode GT of a thin film transistor TFT, and the source electrode SD 1 . The 
dielectric films of parasitic capacitance Cgs are an insulator layer GI and an oxide film on anode AOF. 
Cpix is a liquid crystal capacity formed between the transparence pixel electrode ITOl (PIX) and the 
common transparence pixel electrode IT02 (COM). The dielectric films of the liquid crystal capacity 
Cpix are liquid crystal LC, a protective coat PSVl, and the orientation fibn ORIl and 0RI2. Vic is 
middle point potential. 

[0100] When a thin film transistor TFT switches, the retention volume component Cadd works so that 
the effect of gate potential change deltaVg to the middle point potential (pixel electrode potential) Vic 
may be reduced. If this situation is expressed with a formula, it will become like a degree type. 
[0101] 

deltaVlc={Cgs/(Cgs+Cadd+Cpix)} xdeltaVg - here, deltaVlc expresses a changed part of the middle 
point potential by deltaVg. Although this change part deltaVlc causes a dc component which joins liquid 
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crystal LC, the more it enlarges retention volume Cadd, the more that value can be made small. 
Moreover.'the retention volume component Cadd also has the operation which lengthens a charging time 
value, and accumulates the image information after a thin film transistor TFT turns off for a long time. 
Reduction of the dc component impressed to liquid crystal LC can improve the life of liquid crystal LC, 
and the so-called printing by which a fi-ont image remains at the time of the change of a liquid crystal 
display screen can be reduced. 

[0102] As mentioned above, overiap area of the gate electrode GT with the part, the source electrode SD 
1, and the drain electrode SD 2 which are enlarged increases so that the i-type semiconductor layer AS 
may be covered thoroughly, therefore parasitic capacitance Cgs becomes large, and the opposite effect 
of becoming easy to be influenced of the gate (scan) signal Vg produces the middle point potential Vic. 
However, this demerit is also cancelable by forming the retention volume component Cadd. 
[0103] The retention volume of the retention volume component Cadd is set as the value of extent firom 
the write-in property of a pixel eight to 32 times (8 and Cgs<Cadd<32, Cgs) to four to 8 times (4, 
Cpix<Cadd<8, and Cpix), and parasitic capacitance Cgs to the liquid crystal capacity Cpix. 
[0104] Connection approach» of a «retention volume component Cadd electrode line The scan signal 
line GL (YO) of the first rank used only as a retention volume electrode line is made into the same 
potential as the common transparence pixel electrode IT02 (Vcom) as shown in drawing 12 . In the 
example of drawing 19 , the scan signal line of the first rank is connected with the common electrode 
COM too hastily through a terminal GT 0, a leader line INT, a terminal DT 0, and external wmng. Or 
the retention volume electrode line YO of the first rank may be connected so that it may connect with the 
scan signal line Yend of the last stage at direct-current potential points other than connection and Vcom 
(alternating current grounding point) or the scan pulse YO may be received in one excess fi-om the 
vertical-scanning circuit V. . , • i 

[0105] Connection structure» with «extemal circuit Drawing 22 is drawing showing the cross-section 
structure of the tape career package TCP which constitutes the scan signal actuation circuit V and the 
video-signal actuation circuits helium and Ho where the integrated circuit chip CHI was earned m the 
flexible wiring substrate (a common name TAB, Tape Automated Bonding), and drawing 23 is the 
important section sectional view showing the condition of having connected it to the terminal DTM for 
picture signal circuitry by this example of a liquid crystal display panel. 

[0106] In this drawing, TB is the input terminal and the wiring section of an integrated circuit CHI, and 
TMs are the output terminal and the wiring section of an integrated circuit CHI, for example, it consists 
of Cu, and the bonding pad PAD of an integrated circuit CHI is connected to the point (common-name 
inner lead) of each inside by the so-called face down bonding method. The point (common-name outer 
lead) of the outside of Terminals TB and TM corresponds to the input and output of the semiconductor 
integrated circuit chip CHI, respectively, and soldering etc. connects with a CRT/TFT conversion circuit 
and a power circuit SUP, and it is connected to the liquid crystal display panel PNL by the anisotropy 
electric conduction film ACF. Package TCP is connected to the panel so that the point may cover the 
protective coat PS VI which exposed the connection terminal DTM by the side of Panel PNL, therefore 
since the external connection terminal DTM (GTM) is covered by at least the protective coat PSVl or 
one side ofPackage TCP, it becomes strong to****. . ^. . 

[0107] BFl is a base film which consists of polyimide etc., and SRS is the solder-resist film for carrying 
out a mask so that the place where solder is excessive may not be reached in the case of soldenng. The 
clearance between the vertical glass substrates of the outside of the seal pattern SL is protected by the 
epoxy resin EPX after washing etc., it fills up with silicone resin SIL further between Package TCP and 
the upside substrate SUB 2, and protection is multiplexed. u^.cttoi 
[0108] «manufacture approach» Below, the manufacture approach by the side of the substrate SUB 1 
of the liquid crystal display mentioned above is explained with reference to drawing 14 - drawing 16 . In 
addition in this drawing, a central alphabetic character is the abbreviated name of a process name, and 
the pixel part which shows left-hand side to drawing 3 , and right-hand side show the flow of processmg 
seen in the cross-section configuration near [ which is shown in drawing 10 ] a gate terminal. Except for 
Process D Process A - Process I are what was classified corresponding to each photographic processing, 
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and show the phase which processing after photographic processing finished any sectional view of each 
process, and removed the photoresist. In addition, in this explanation, photographic processing shall 
show a series of activities until it develops it through the selection exposure which used the mask from 
spreading of a photoresist, and avoids explanation of a repetition. It explains according to the process 
classified below. 

[0109] After forming the silicon oxide film SIO in both sides of lower transparence glass substrate 
SUBl which consist of a process A and drawing 147059 glass (trade name) by DIP processing, 500 
degrees C and BEKU for 60 minutes are performed. On lower transparence glass substrate SUBl, 
thickness forms the 1st electric conduction film gl which consists of chromium which is 1 lOOA by 
sputtering, and etches the 1st electric conduction film gl selectively with the 2nd cerium ammonium 
solution of a nitric acid as an etching reagent after photographic processing. The anodization pad (not 
shown) connected to the bus line SHd which short-circuits the anodization bus line SHg and the drain 
terminal DTM which connect gate terminal GTM, the drain terminal DTM, and a gate terminal GTM by 
it, and the anodization bus line SHg is formed. 

[01 10] Process B and the drawing 14 thickness form the 2nd electric conduction film g2 which consists 
of aluminum-Pd, aluminum-Si, aluminum-Si-Ti, aluminum-Si-Cu, etc. which are 2800A by sputtering. 
The 2nd electric conduction film g2 is selectively etched after photographic processing with the mixed- 
acid liquid of a phosphoric acid, a nitric acid, and a glacial acetic acid. 

[01 1 1] the inside of the anodic oxidation liquid which consists of liquid which diluted with ethylene 
glycol liquid to 1 :9 the solution which adjusted the tartaric acid to PH 6.25**0.05 with ammonia 3% 
after Process C and drawing 14 photographic processing (after the anodic oxidation mask AO formation 
mentioned above) - a substrate SUB 1 ~ being immersed ~ formation - it adjusts so that current 
density may become 0.5 mA/cm2 (constant current formation). Next, it anodizes until it amounts to 
formation voltage 125V [ required to obtain 20aluminum3 predetermined thickness ]. It is desirable to 
hold in this condition after that for several 10 minutes (constant voltage formation). This is important, 
when obtaining 20aluminum3 uniform film. The process D at which the electric conduction film g2 is 
anodized and the oxide fihn on anode AOF whose thickness is 1800 A is formed of it on the scan signal 
line GL, the gate electrode GT, and an electrode PL 1 Ammonia gas, silane gas, and nitrogen gas are 
introduced into drawing 15 plasma-CVD equipment. After preparing the nitriding Si film whose 
thickness is 2000A, introducing silane gas and hydrogen gas into plasma-CVD equipment and preparing 
the i mold amorphous Si film whose thickness is 2000A, hydrogen gas and phosphine gas are introduced 
into plasma-CVD equipment, and the N(+) mold amorphous Si film whose thickness is 300A is 
prepared. 

[0112] The island of the i-type semiconductor layer AS is formed after Process E and drawin g 15 
photographic processing by etching selectively the N(+) mold amorphous Si film and the i mold 
amorphous Si fibn as dry etching gas using SF6 and CC14. 

[01 13] SF6 is used as dry etching gas after Process F and drawing 15 photographic processing, and the 
nitriding Si film is etched selectively. 

[01 14] Process G and the drawing 16 thickness form the 1st electric conduction film dl which consists 
of ITO film which is 1 400A by sputtering. The maximum upper layer and the transparence pixel 
electrode ITOl of gate terminal GTM and the drain terminal DTM are formed after photographic 
processing by etching the 1st electric conduction film dl selectively with the mixed-acid liquid of a 
hydrochloric acid and a nitric acid as an etching reagent. 

[01 15] The 2nd electric conduction fihn d2 which consists of Cr Process H and whose drawing 16 
thickness are 600A is formed by sputtering, and the 3rd electric conduction fihn d3 which consists of 
aluminum-Pd, aluminum-Si, aluminum-Si-Ti, aluminum-Si-Cu, etc. whose thickness is 4000A further is 
formed by sputtering. The 3rd electric conduction fihn d3 is etched with the same liquid as Process B 
after photographic processing, the 2nd electric conduction film d2 is etched with the same liquid as 
Process A, and the video-signal line DL, the source electrode SD 1 , and the drain electrode SD 2 are 
formed. N(+) mold semi-conductor layer dO between the source and a drain is selectively removed by 
introducing CC14 and SF6 into a dry etching system, and next, etching the N(+) mold amorphous Si 
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film. 

[01 16] Ammonia gas, silane gas, and nitrogen gas are introduced into Process I and drawing 16 plasma- 
CVD equipment, and the nitriding Si film whose thickness is 1 micrometer is prepared. A protective 
coat PSVl is formed after photographic processing by etching the nitriding Si film selectively with the 
photo-etching technique which used SF6 as dry etching gas. 

[01 17] «liquid crystal display whole module configuration» Drawing 1 is the decomposition 
perspective view of the liquid crystal display module MDL, and the concrete configuration of each 
component part is shown in drawing 24 - drawing 45 . 

[01 18] The shielding case with which SHD consists of a metal plate (it is also called a metal fi-ame), WD 
- a display window and INSs 1-3 -- an insulation sheet and PCBs 1-3 - the circuit board (PCBl - a 
drain side-circuit substrate -) PCB2 a gate side-circuit substrate and PCB3 An interface-circuitry 
substrate. The joiner to which JN connects the circuit board PCB 1 - 3 electrically, and TCPl and TCP2 
A tape career package, PNL a rubber cushion and ILS for a liquid crystal display panel and GC A 
protection-fi-om-light spacer, In PRS, a prism sheet and SPS a light guide plate and RFS for a diffusion 
sheet and GLB A reflective sheet. It is the bottom case (mold case) where MCA was really formed of 
molding, and the rubber bush where fluorescence tubing and LPC support a lamp cable and, as for LP, 
GB supports the fluorescence tubing LP, and each part material is accumulated due to the arrangement 
upper and lower sides as show in drawing, and the liquid crystal display module MDL is assembled. 
[0119] Module MDL has two sorts of receipt and attachment components, the bottom case MCA and a 
shielding case SHD. Module MDL is assembled by making the metal shielding case SHD which 
contained insulation sheet INSs 1-3, the circuit boards 1-PCBs 3, and the liquid crystal display panel 
PNL, and was fixed, and the bottom case MCA which contained the back light BL which consists of the 
fluorescence tubing LP, a light guide plate GLB, the prism sheet PRS, etc. coalesce. 
[01 20] Hereafter, each part material is explained in detail. 

[0121] «metal shielding case SHD» Drawing 25 is drawing showing the top face of a shielding case 
SHD, a before side face, an after side face, a right lateral, and a left lateral, and the perspective view 
when seeing from the slanting upper part of a shielding case SHD is shown in drawing 1 . 
[0122] A shielding case (metal frame) SHD bends the metal plate of one sheet with punching with a 
press-working-of-sheet-metal technique, and is produced by processing. WD shows opening which 
exposes a display panel PNL to a visual field, and calls a display window below. 

[0123] NL is the hook (they are four pieces at all) for immobilization with same pawl for immobihzation 
of a shielding case SHD and the bottom case MCA (they are 12 pieces at all) and HK, and it is prepared 
in the shielding case SHD at one. The pawl NL for immobilization shown in drawing 1 and drawing 25 
is in the condition before bending, and after it contains the circuit boards 1 -PCBs 3 to a shielding case 
SHD, it is inserted in the square crevice NR (refer to each side elevation of drawing 37 ) for 
immobilization which was bent inside, respectively and was established in the bottom case MCA. 
Fitting of the hook HK for immobilization is carried out to the projection HP (refer to the side elevation 
of drawing 37 ) for immobilization prepared in the bottom case MCA, respectively. Thereby, the 
shielding case SHD which holds and contains the liquid crystal display panel PNL, and the circuit board 
PCB 1 - 3 grades, and the bottom case MCA which holds and contains a light guide plate GLB, the 
fluorescence tubing LP, etc. are fixed firmly. Moreover, the rubber cushion GC of the shape of a long 
and slender rectangle thin around [ edge ] the four way type which does not affect the display of the 
underside of a display panel PNL (it is also called a rubber spacer.) Drawing 1 and referring to drawing 
43 are prepared. A rubber cushion GC intervenes between a display panel PNL and a light guide plate 
GLB. By pushing in a shielding case SHD in the direction of the interior of equipment using the 
elasticity of a rubber cushion GC, the hook HK for immobilization is caught in the projection HP for 
immobilization, and the pawl NL for immobilization is bent, it is inserted in the crevice NR for 
immobilization, each member for immobilization functions as a stopper, a shielding case SHD and the 
bottom case MCA are fixed, the whole module is united, it is held firmly, and other members for 
immobilization are unnecessary. Therefore, assembly is easy and can reduce a manufacturing cost. 
Moreover, a mechanical strength is large, and oscillating-proof impact nature is high and can improve 
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the dependability of equipment. Moreover, since the pawl NL for immobilization and the hook HK for 
immobilization are easy to remove (bending of the pawl NL for immobilization is extended and it is the 
hook HK for immobilization is removed) and decomposition and assembly of two members are easy for 
them, they are easy to fix and exchange of the fluorescence tubing LP of a back light BL is also easy for 
them! Moreover, in this example, since one side is mainly fixed by the hook HK for immobiUzation and 
the side of another side which faces each other is fixed by the pawl NL for immobilization as shown in 
drawing 25 , even if it does not remove all the pawls NL for immobilization, it can decompose only by 
removing some pawls NL for immobiUzation. Therefore, repair and exchange of a back Ught are easy. 
[0124] CH is the common through hole which was common in the circuit boards 1-PCBs 3, and was 
prepared in the same flat-surface location, and is for setting up both relative position with a sufficient 
precision by inserting a shielding case SHD and the circuit boards 1-PCBs 3 in the pin fixed and stood at 
the time of manufacture, inserting each common through hole CH in order, and mounting. Moreover, 
when the module MDL concerned is mounted in application products, such as a personal computer, it 
can consider as the criteria of positioning of this common through hole CH. 

[0125] FGN(s) are a total of 12 pawls for frame glands formed in the metal shielding case SHD and one, 
and are constituted by opening of the shape of a character of "KO" which was able to be opened in the 
side face of a shielding case SHD, and the long and slender projection prolonged in square openmg 
when putting in another way. By the way, a bottom is bent in the direction which goes to the mtenor of 
equipment, respectively, and this long and slender projection FGN, i.e., a pawl, has structure connected 
to the frame grand pad FGP (refer to drawing 24 and drawing 27 ) connected to grand winng (graphic 
display abbreviation) of the circuit boards 1-PCBs 3 by soldering. In addition, since Pawl FGN was 
formed in the side face of a shielding case SHD, after fixing, the activity which bends Pawl FGN inside 
equipment and is soldered to the frame grand pad FGP can be done where the inner surface (underside) 
of a shielding case SHD is turned upwards, and workability is good [ an activity / the circuit boards 1- 
PCBs 3 united with the Hquid crystal display panel PNL are contained in a shielding case SHD and ]. 
Moreover, the workability of bending is [ in / in Pawl FGN / the circuit boards 1-PCBs 3 ] good when 
bending Pawl FGN. Moreover, since a soldering iron can be put in a soldering activity from the inner 
surface side of the opened shielding case SHD, the workability of soldering is good. Therefore, the 
connection dependability of Pawl FGN and the frame grand pad FGP can be improved. 
[0126] Since it mounts in information processors, such as a personal computer and a word processor, by 
making the module MDL concerned into a display, SH(s) 1-4 are four attaching holes estabhshed m the 
shielding case SHD. The attaching holes 1-MHs 4 which are in agreement with the attaching holes 1-SH 
4 of a shielding case SHD are formed in the bottom case MCA (refer to drawing 37 and drawing 38 ), 
and it lets a screw thread etc. pass to both attaching hole, and fixes and mounts in an information 
processor. By the way, when establishing an attaching hole in the comer of the metal shielding case 
SHD the spinning section (part made from the spinning which constitutes the parallel side where it is 
the metal plate and one which constitute the metal shielding case SHD, and this metal plate differs from 
height) of an attaching hole can be made into one fourth of circle configurations. However, the 
configuration of the spinning section DR of an attaching hole SHD will not be able to be made into one 
fourth of circle configurations on account of spinning, but will ttim into one half of circle configurations 
and a field required as an attaching hole will become large not to want to establish an attaching hole SH 
in a comer on the relation of arrangement of the mounting components of the circuit board PCB 3, and 
the relation of the electiical installation of the circuit boards PCBl and PCB2, and prepare in 
predetermined distance detached building ******** from a comer. Then, as shown m drawing 25 , by 
preparing notch L in one fourth of the radius sections of a circle configuration between the metal plates 
which adjoin the spinning section DR and tiiis, spinning can become easy, tiie spinnmg section DR of an 
attaching hole SHI can be made into one fourth of circle configurations, and a field required for an 
attaching hole can be made small. Therefore, it can miniaturize. Module MDL can be lightweight-ized 
and a manufacUiring cost can be reduced. An attaching hole SH can be established in predetermined 
distance detached building ******** from the comer of Module MDL, realizing the miniaturization of 
Module MDL, if it puts in another way. 
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[0127] «circuit board PCBl - 3» the bottom view showing the condition that drawing 26 mounted the 
circuit boards 1-PCBs 3 in the periphery section of a display panel PNL, each sectional view, and 
drawing 24 The bottom view showing the condition that a display panel PNL and the circuit boards 1- 
PCBs 3 were contained and mounted in the shielding case SHD, each sectional view, and drawing 27 
The bottom view of the circuit boards 1-PCBs 3 (the condition that TCP is not mounted in PCBs 1 and 2 
is shown) PCB3 the bottom view of the circuit board PCB 3 in the condition shown in a detail rather 
than drawing 24 and drawing 26 that drawing 29 (A) does not mount electronic parts, the bottom view in 
the condition that (B) mounted electronic parts, and drawing 31 The bottom view (the condition that 
TCP is not mounted is shovra) of the circuit board PCB 1 , and drawing 32 are the bottom views (the 
condition that TCP is not mounted is shown) of the circuit board PCB 2. 

[0128] CHIl and CHI2 are actuation IC (integrated circuit) chips (for five of the drawing 26 bottom, ten 
of the actuation IC chip by the side of a vertical-scaiming circuit and left-hand side are an acttiation IC 
chip by the side of a video-signal actuation circuit) which make a display panel PNL drive. As drawring 
22 and drawing 23 explained TCPl and TCP2, the IC chip CHI for acttiation is a tape. Automation 
ITIDO The tape career package mounted by the bonding method (TAB), and PCBl and PCB2 are the 
circuit boards which consist of PCB (pudding TEDDO circuit board) in which TCP, Capacitor CDS, etc. 
were mounted, respectively. The joiner to which FGP connects a frame grand pad to and JN3 connects 
electrically the drain side-circuit substrate PCB 1 and the gate side-circuit substrate PCB 2, and JNl and 
JN2 are joiners which connect electrically the drain side-circuit substrate PCB 1 and the interface- 
circuitry substi-ate PCB 3. The joiners 1-JN 3 shown in drawing 35 sandwich, they support two or more 
lead wire (what gave Sn plating to the raw material of phosphor bronze), and they consists of stripe-Uke 
polyethylene layers and polyvinyl alcohol layers. In addition, JN 1-3 can also be constituted using FPC 
(flexible pudding TIDO circuit). 

[0129] That is, the circuit boards 1-PCBs 3 of a display panel PNL are arranged in the shape of [ of 
"KO" ] a character at the periphery section of the methods of three of a display panel PNL. The drain 
side-circuit substt-ate PCB 1 which mounted two or more tape career packages TCP 1 which carried the 
acttiation IC chip (driver) CHIl which gives a driving signal to the video-signal line (drain signal line) 
of a display panel PNL, respectively in the periphery section of one long side ( drawdng 24 left-hand 
side) of a display panel PNL is arranged. Moreover, the gate side-circuit substt-ate PCB 2 which 
mounted two or more tape career packages TCP 2 which carried the actuation IC chip CHI2 which gives 
a driving signal to the scan signal line (gate signal line) of a display panel PNL, respectively in the 
periphery section of the shorter side (under drawing 24 ) of a display panel PNL is arranged. 
Furthermore, while will accept it display-panel PNL and the interface-circuitty substt-ate (it is also called 
a control circuit substtate and the converter circuit board) PCB 3 is arranged at the periphery section of a 
shorter side (on drawing 24 ). 

[0130] Since the circuit boards 1-PCBs 3 are divided in the shape of [ of three sheets ] an abbreviation 
rectangle The stress (stress) produced in the direction of a major axis of the circuit boards 1-PCBs 3 
according to the difference of the coefficient of thermal expansion of a display panel PNL and the circuit 
boards 1-PCBs 3 is absorbed in the part of joiners 1-JN 3. The output lead (TTM of drawing 22 and 
drawing 23 ) of the tape career package TCP with weak connection resilience and peeling of the external 
connection terminal ( drawing 22 , DTM of drawing 23 (GTM)) of the liquid crystal display panel PNL 
can be prevented. Furthermore, it conttibutes also to the stt-ess relaxation of the power input lead of the 
tape career package TCP, and the dependability of the module to heat can be improved, since each of 
such a division method of a substrate is a configuration with the simple shape of a square further 
compared with one character-like substrate of "KO" ~ from one substtate ingredient - many ~ several 
substrates 1-PCBs 3 can be acquired, and the utilization factor of a printed circuit board ingredient 
becomes high, and effective (when it was this example, it has decreased to about 50%) in the ability to 
reduce components and a material cost. In addition, if flexible FPC (flexible pudding TIDO circuit) is 
used instead of PCB (pudding TIDO circuit board) which consists of a glass epoxy resin etc., since FPC 
bends, the circuit boards 1-PCBs 3 can heighten the lead peeling prevention effectiveness fiirther. 
Moreover, PCB of the shape of a character of "KO" of one apparatus which is not divided can also be 
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used, and effectiveness is in the improvement in dependability by the simplification of the production 
process management by reduction of manday, and components mark cutback, and abolition of the joiner 
between the circuit boards in that case. 

[0131] As shown in drawing 27 , five pieces, three fi-ame grand pads FGP connected to each grand 
wiring of the circuit boards 1-PCBs 3 of three sheets are formed, and are provided a total of 12 pieces 
four pieces, respectively. If at least one in the actuation circuit board is connected to the fi-ame gland in 
direct current when the circuit board is divided into plurality , an electric problem will not occur , but in 
a RF field , if there are few the parts , it will are [ that the potential of an echo of an electrical signal and 
grand wiring is shaken by the difference in the characteristic impedance of each actuation circuit board 
etc. , etc. and ] the cause , and the generating potential of the unnecessary radiation electric wave which 
causes EMI ( electro magnetic in TAFI Arens ) will become high . Since a high-speed clock is especially 
used by the module MDL of an active matrix using a thin film transistor, the cure against EMI is 
difficult. In order to prevent this, grand wiring (alternating current touch-down potential) is connected to 
a common frame (namely, shielding case SHD) with an impedance low enough by at least one place for 
every circuit board divided into plurality. Thereby, since grand wiring in a RF field was strengthened, as 
compared with the case where only one place connects with a shielding case SHD on the whole, as for 
12 cases of this example, the improvement of 5dB or more was found with the field strength of 
radiation. 

[0132] It consists of metaled long and slender projections as mentioned above, and can connect with the 
fi-ame grand pad FGP of the circuit boards 1-PCBs 3 easily by bending, and the special wire for 
connection of the pawl FGN for frame glands of a shielding case SHD (lead wire) is unnecessary. 
Moreover, since the circuit boards 1-PCBs 3 are mechanically connectable with a shielding case SHD 
through Pawl FGN, the mechanical strength of the circuit boards 1-PCBs 3 can also improve, 
[0133] Conventionally, in order to suppress generating of the unnecessary radiation electric wave which 
causes EMI, two or more resistance and capacitors for dulling a signal wave form distributed in the 
middle of the transmission route of a signal near the source integrated circuit of a signal etc., and are 
arranged. Therefore, since the tooth space for forming this resistance and capacitor near the source 
integrated circuit of a signal, between a tape career package, etc. was required for many places, a dead 
space was not able to become large and was not able to mount electronic parts in high density. As shown 
in drawing 24 , in this example two or more capacitor and resistance CR for an EMI cure [ far from the 
source integrated circuit TCON of a signal (it explains to a detail later) prepared in the interface- 
circuitry substrate PCB 3 ] Moreover, rather than the actuation IC chip CHIl of the drain side-circuit 
substrate PCB 1 which receives the signal from the source integrated circuit TCON of a signal, it 
concentrates on the edge of the drain side-circuit substrate PCB 1 of the downstream of the still more 
distant signal flow direction of two or more actuation IC chips CHIl, and arranges. Therefore, compared 
with arranging dispersedly, a dead space can be reduced and electronic parts can be mounted in high 
density. Therefore, it can miniaturize, Module MD can be lightweight-ized and a manufacturing cost can 
be reduced. 

[0134] «drain side-circuit substrate PCB1» Only one drain side-circuit substrate PCB 1 is arranged 
only at the one side ( drawing 24 left-hand side) of the long side of a display panel PNL, as shown in 
drawing 24 . That is, as for the video-signal line DL, the terminal is pulled out by only one side of the 
liquid crystal display panel PNL like the scan signal line GL. Therefore, a video-signal line is pulled out 
by turns to two long sides where a display panel PNL counters. Since the so-called area of the frame 
section around a display can be made small compared with the configuration which has arranged the 
drain side-circuit substrate on the outside of each long side, respectively The dimension of information 
processors (refer to drawing 47 ), such as a personal computer which incorporated the liquid crystal 
display module MDL and this as a display, and a word processor, can be miniaturized, therefore it can 
Hghtweight-ize. Consequently, since an ingredient can be reduced, a manufacturing cost can be reduced. 
In addition, the side by which this drain side-circuit substrate PCB 1 has been arranged is a location 
arranged at a screen upside, when the module MDL concerned is mounted in a personal computer, a 
word processor, etc., as shown in drawing 47 . For this reason, with the personal computer of a notebook 
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mold, and a word processor, since the tooth space for forming the hinge for attaching a display in the 
keyboard section is usually required for the lower part of a screen, the vertical location of a screen 
becomes suitable by arranging a drain side-circuit substrate in the upper part of a screen. In addition, as 
for the pad to which a joiner JNl is connected, and JP12, in drawing 31 , JPl 1 of the pad to which a 
joiner JN2 is connected, and JP13 is [ a joiner JN3 ] a pad connected. 

[0135] A video-signal line by the conventional module of a liquid crystal display panel by which it was 
pulled out by turns up and down, and two drain side-circuit substrates are arranged at the vertical both 
sides of the periphery section of a liquid crystal display panel Since electronic parts have been arranged 
in accordance with the flow of the signal which close comes from an external personal computer etc. and 
flows the inside of the module concerned, the connector for connecting with a personal computer etc. in 
the center section of an interface-circuitry substrate and the source integrated circuit TCON of a signal 
have been arranged. If the electronic-parts arrangement which met the flow of a signal like the 
conventional method is taken like this example when the drain side-circuit substrate PCB 1 has been 
arranged in one side of the liquid crystal display panel PNL, Connector CT will be arranged at the edge 
of the one distant from the drain side-circuit substrate PCB 1 of the interface-circuitry substrate PCB 3, 
i.e., the edge nearest to the comer of a shielding case SHD, (refer to drawing 24 .). In addition, in this 
example, it becomes the layout of not arranging at the comer of a shielding case SHD, and ananging the 
source integrated circuit TCON of a signal next to the direction which separates from this comer to the 
degree. If it is going to arrange Connector CT at the very end of the circuit board PCB 3, i.e., the comer 
of a shielding case SHD, here Since Connector CT top is connected with a personal computer etc. and it 
cannot cover in the bottom case MCA (notch MLC of the bottom case MCA shown in drawing 37 is 
located on Connector CT) It becomes impossible to cover in the bottom case MCA where it has the 
attaching hole MH 4 which is in agreement in the comer of the shielding case SHD which has an 
attaching hole SH4, and a mechanical strength will fall. So, in this example, as shown in drawing 24 , 
the source integrated circuit TCON of a signal with low height has been arranged on the circuit board 
PCB 3 of the very end (the comer of a shielding case SHD near [ i.e., ]) of the circuit board PCB 3, it 
enabled it to cover near the comer in the bottom case MCA, and Connector CT is arranged next to the 
direction which separates from this comer. That is, if Module MDL is mounted to information 
processors, such as a personal computer, the comer of the shielding case SHD of Module MDL and the 
bottom case MCA is firmly pressed down with a screw thread etc. through both attaching hole SH4 and 
attaching hole MH 4, since it is covered near [ in which the attaching hole SH4 was established ] the 
comer of a shielding case SHD in the bottom case MCA which formed the attaching hole MH 4 in 
agreement, since it is fixed, a mechanical strength will improve and the dependability of a product will 
improve. In addition, as shown in drawing 47 , the signal by which it comes once goes to the source 
integrated circuit TCON of a signal from Connector CT first, and close [ a personal computer etc. to ] 
flows after that to the direction of the acttiation IC chip CHIl of the drain side-circuit subsfrate PCB 1 . 
Therefore, since the flow of a signal is ready and the flow of a useless signal can be abolished, useless 
wiring can be lessened and area of the circuit board can be made small. 

[0136] Moreover, in the example shown in drawing 24 , the source integrated circuit TCON of a signal 
and Connector CT are formed in the opposite hand on the interface-circuitry substrate PCB 3 the 
connection side (side with joiners JNl and JN2) with the drain side-circuit subsfrate PCB 1. Therefore, 
as shown in drawing 47 , an interconnection cable with a host can be shortened by mounting in a 
personal computer, a word processor, etc. at the side which counters by using as a hinge the side which 
does not have the drain side-circuit substrate PCB 1 in the liquid crystal display module MDL. 
Consequently, the noise which invades from the interconnection cable of a host and the liquid crystal 
display module MDL can be reduced. Moreover, since connection between the source integrated circuits 
TCON of a signal can also be made the shortest with a host, it can strengthen fiirther to trespass of a 
noise. Furthermore, it is sfrong also to wave-like provincial accent delay. 

[0137] «gate side-circuit subsfrate PCB2» Drawing 32 is flat-surface (underside) drawing of the 
circuit board PCB 2. JP23 is a pad to which a joiner JN3 is connected. 

[0138] «tape career package TCP» Drawing 33 is flat-surface (underside) drawing of the tape career 
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package TCP in which the integrated circuit chip CHI was carried. 

[0139] The structure of the tape career package TCP and connection structure with the Uquid crystal 
display panel PNL were already explained using drawing 22 of connection structure» with «extemal 
circuit which is a sectional view by the way, and drawing 23 . 

[0140] The flat-surface configuration of Package TCP is shown in drawing 33 . The thing with the small 
appearance width of face of terminal areas TM and TB supports ****** pitch-ization. That is, the 
dimension of the output terminal section TM connected with a display panel PNL is doubled with the 
pitch of the input terminal of Panel PNL, and the dimension of the input terminal section TB connected 
with the input terminal section TB connected with the circuit boards [ PCB / PCB and / 2 ] 1 is doubled 
with the pitch of the output terminal of the circuit boards [ PCB / PCB and / 2 ] 1 . 
[0141] In addition, either width of face of the output terminal section TM and the input terminal section 
TB may be made smaller than the maximum appearance width of face. 

[0142] Drawing 34 is flat-surface (underside) drawing and the side elevation showing signs that two or 
more tape career packages TCP were mounted on the circuit boards PCB [ PCBl and ] 2. 
[0143] «interface-circuitry substrate PCB3» It is the plan (Connector CT and hybrid integrated circuit 
HI are mounted in the dotted-line section) in which drawing 29 (A) mounted the plan (drawing which 
mounted Connector CT and hybrid integrated circuit HI) of the interface-circuitry substrate PCB 3, and 
(B) mounted components, such as the source integrated circuits TCON and IC of a signal, a capacitor, 
and resistance. The power circuit for acquiring the stable voltage source which plurahty pressured 
partially from one voltage source besides electronic parts, such as IC, a capacitor, and resistance, and the 
circuit which changes the information for CRT (cathode-ray tube) from a host (host processor) into the 
information for TFT-liquid-crystal displays are carried in the interface-circuitry substrate PCB 3 (refer 
to drawing 12 ). The connector and TCON by which CT is connected with information processors, such 
as a personal computer with which the module MD concerned is moxmted, are a source integrated circuit 
of a signal, they generate a timing pulse, carry out actuation control of the gate side-circuit substrate 
PCB 2 and the drain side-circuit substrate PCB 1, and display data on a liquid crystal display while 
carrying out data processing of the image information sent by the host and changing into the signal for 
liquid crystal actuation. For JP31, JP32 is the connection by which a joiner JNl is connected, and 
connection **** to which a joiner JN2 is connected. 

[0144] Electrical installation» of «circuit board PCBl - 3 Drawing 36 is the top view and side 
elevation showing the condition of having mounted the joiners JNl and JN2 which connect electrically 
the drain side-circuit substrate PCB 1 and the interface-circuitry substrate PCB 3 by the two-step pile. 
[0145] In recent years, the number of the video-signal line which specifies the gradation of red, green, 
and blue increases with progress of multiple-color-izing of a color liquid crystal display, further, the part 
which has the function of the interface of set sides, such as a personal computer with which the module 
concerned is incorporated when the number of gradation electrical potential differences increases, and 
the inter module concerned is complicated, and the electrical installation between a drain side-circuit 
substrate and an interface-circuitry substrate is becoming difficult especially. Moreover, in order to also 
connect the gradation electrical potential difference which increases in proportion to the color number in 
addition to the increment in the number of video-signal lines accompanying the rapid increment in the 
color number of a hquid crystal display, a clock, and supply voltage, the number of path cords has 
increased dramatically. 

[0146] In the comer of the shielding case SHD with which two drain side-circuit substrates PCB 1 and 
interface-circuitry substrates PCB 3 adjoin as shown in drawing 24 It has connected electrically using 
the joiners JNl and JN2 of two sheets which have arranged in piles terminals with many numbers which 
each path cord was pulled out by each edge at which the circuit board PCB 1 and the circuit board PCB 
3 adjoin, and were arranged at a time by two trains of four trains in the thickness direction of the circuit 
board in two steps. Thus, since connection is possible in a small tooth space by using the tooth space of 
the thickness direction of Module MDL effectively although the circuit boards are connected, and using 
the joiner prepared in multistage even when there are many path cord terminals, it can miniaturize, 
Module MDL can be lightweight-ized and a manufacturing cost can be reduced. For JTl, in drawing 36 , 
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the terminal of a joiner JNl and JT2 are [ the connection terminal of the circuit board PCB 1 and PT3 of 
the terminal of a joiner JN2 and PTl ] the connection terminals of the circuit board PCB 3. 
[0147] In addition, not only two steps but at least three steps or more of arranging a joiner to multistage 
are possible. Moreover, although the joiner JN3 (refer to drawing 1 ) of one sheet is used for the 
electrical installation of the drain side-circuit substrate PCB 1 and the gate side-circuit substrate PCB 2, 
it may be connected by the joiner of two or more sheets which prepared in multistage also here in piles. 
[0148] Usually the attaching hole of Module MDL is arranged at the comer of Module MDL. However, 
if it is going to take the electrical installation between the circuit boards PCB [ PCBl and ] 3 using 
Joiner JN, as shown in drawing 46 , the configuration of one of the two's circuit board PCB 3 will turn 
into a special configuration with the elutriation section instead of the shape of a square. Such a 
configuration has the bad blanking effectiveness of the circuit board, and its material cost of the circuit 
board improves. In this example, as shown in drawing 24 , for this reason, by shifting the attaching holes 
SHI and SH2 (and attaching holes MHl and MH2 of the corresponding bottom case MCA) of a 
shielding case SHD fi-om the comer of Module MDL SHD, i.e., a shielding case Since the tooth space 
for connecting Joiner JN can be secured while the circuit boards PCBl, PCB2, and PCB3 have been 
abbreviation squares-like (the notch for an attaching hole SHI is formed in the circuit board PCB 3) The 
blanking effectiveness of the circuit board is good and the material cost of the circuit board can be 
reduced. 

[0149] Hybrid integrated circuit HI mounted on «interface-circuitry substrate PCB 3 at 2 stories, and 
electronic-parts EP» Drawing 30 is the horizontal side elevation of hybrid integrated circuit HI carried 
in the interface-circuitry substrate PCB 3, and a before side elevation. 

[0150] Hybrid integration of a part of circuit is carried out, two or more integrated circuits and electronic 
parts are mounted and constituted by the top face and underside of the small circuit board, and hybrid 
integrated circuit HI shown in drawing 24 is mounted on [ one ] the interface-circuitry substrate PCB 3. 
As shown in drawing 30 , the lead HL of hybrid integrated circuit HI is formed for a long time, and two 
or more electronic parts EP are mounted also on the circuit board PCB 3 between the circuit board PCB 
3 and hybrid integrated circuit HI. Although the circuit board which mounted components was put on 
multistage and the circuit boards were conventionally connected using the joiner when there were many 
components mark Compared with this conventional technique, by carrying out hybrid integration by this 
example The mark of electronic parts can be reduced, and since the another circuit board and an another 
joiner are unnecessary (the lead HL of hybrid integrated circuit HI is equivalent to a joiner), ingredient 
costs can be reduced, and the number of routings can be decreased. Therefore, the dependability of a 
product can be improved while being able to reduce a manufacturing cost. 

[0151] «insulation sheet INS» Between the metal shielding case SHD and the circuit boards 1-PCBs 
3, insulation sheet INSs 1-3 shown in drawing 28 are arranged for both insulation. The pressure 
sensitive adhesive doudle coated tape on which LT pastes up insulation sheet INSs 1-3 and the liquid 
crystal display panel PNL, and ST are pressure sensitive adhesive doudle coated tapes on which 
insulation sheet INSs 1-3 and a shielding case SHD are pasted up. 

[0152] << bottom case MCA» The plan of the bottom case MCA, an upside side Fig., an after side 
elevation, a right side view, a left side view, and drawing 38 of drawing 37 are the bottom views of the 
bottom case MCA. 

[0153] The bottom cases MCA formed by mould molding are attachment components, i.e., a back light 
receipt case, such as the fluorescence tubing LP, the lamp cable LPC, and a light guide plate GLB, and 
are made by really casting by one mold with synthetic resin. According to an operation of the metal 
shielding case SHD, and each holddown member and an elastic body, as «shielding case SHD» 
explained in fiiU detail by the way, since the bottom case MCA coalesces firmly, it can improve the 
oscillating-proof impact nature of Module MDL, and thermal shock resistance, and can improve 
dependability. 

[0154] The big opening MO which occupies the area more than one half of this field into the part of the 
center except a part for a surrounding frame is formed in the base of the bottom case MCA. Thereby, 
after the assembly of Module MDL, it can prevent that the base of the bottom case MCA swells 
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according to the force of joining the base of the bottom case MCA perpendicularly toward an underside 
from a top face according to the repulsive force of the liquid crystal display panel PNL and the rubber 
cushion GC between light guide plates GLB (refer to drawing 42 ), and the maximum thickness can be 
stopped, therefore since it is not necessary to thicken thickness of a bottom case and thickness of a 
bottom case can be made thin, in order to stop a swelling Module MDL thin-shape-izing it can 
Hghtweight-ize. 

[0155] MLC is the notch (the notch for connector CT connection shown in drawing 27 is included) 
prepared in the bottom case MCA of the part corresponding to the mounting sections, such as a hybrid- 
IC-ized power circuit (DC-DC converter), in the exoergic components of the interface-circuitry substrate 
PCB 3, and this example. Thus, the heat dissipation nature of the exoergic section of the interface- 
circuitry substrate PCB 3 can be improved by preparing the notch, without covering the exoergic section 
on the circuit board PCB 3 in the bottom case MCA. That is, in order to high-performance-ize the liquid 
crystal display using current and thin film TORANJITA TFT and to improve the ease of using, the 
formation of many gradation and single power supply-ization are demanded. If the circuit for realizing 
this has large power consumption and it is going to mount a circuit means in a compact, it will become 
high density assembly and generation of heat will pose a problem. Therefore, the high-density-assembly 
nature of a circuit and compactability can be improved by preparing notch MLC in the bottom case 
MCA corresponding to the exoergic section. In addition, the source integrated circuits TCON of a signal 
are considered to be exoergic components, and may cut and lack the bottom case MCA on this. 
[0156] MHs 1-4 are four attaching holes for attaching the module MD concerned in application 
equipments, such as a personal computer. The attaching holes 1-SH 4 which are in agreement with the 
attaching holes 1-MHs 4 of the bottom case MCA are formed also in the metal shielding case SHD, and 
a screw thread etc. is used, and it is fixed to an application product and mounted in it. 
[0157] «back light BL» It is a sectional view [ in / drawing 40 (A), and / in (B) / the B-B cutting 
plane line of (A) ]. [ the important section plan of the fluorescence tubing LP of a back Ught BL, the 
lamp cables LPCl and LPC2, and the rubber bushes GBl and GB2 ] 

[0158] The back light BL which supplies light to a display panel PNL The rubber bushes GBl and GB2, 
light guide plate GLB holding one lamp cable LPCl and LPC2 of the cold cathode fluorescence tubing 
LP and the fluorescence tubing LP, the fluorescence tubing LP, and the lamp cable LPC, It consists of 
prism sheets PRS arranged in contact with the whole top-face surface of the reflective sheet RFS 
arranged all over the underside of the diffusion sheet SPS arranged in contact with the whole top-face 
surface of a light guide plate GLB, and a light guide plate GLB, and the diffusion sheet SPS. 
[01 59] The long and slender fluorescence tubing LP is arranged in Module MDL at the tooth space 
under the drain side-circuit substrate PCB 1 mounted by one side of the long side of the Uquid crystal 
display panel PNL, and the tape career package TCP 1. Thereby, since the dimension of Module MDL 
can be made small, it can miniaturize, Module MDL can be lightweight-ized and a manufacturing cost 
can be reduced. 

[0160] The rubber bushes GBl and GB2 hold both one the cold cathode fluorescence tubing LP and the 
lamp cables LPCl and LPC2. Namely, the fluorescence tubing LP is inserted in the hole HL with the 
larger bore of the hole (abbreviation keyhole configuration as shown in drawing 40 (B) which connected 
the hole where a bore is large, and the small hole) GBH made in the rubber bushes GBl and GB2, and is 
held. The lamp cable LPC 1 connected to the end of the fluorescence tubing LP It is inserted into the slot 
GBD established in the rubber bush GB2, and is held, and fiirther, the lamp cable LPC 2 pulled out in 
the same direction as the lamp cable LPC 1 is inserted in the hole HS with the smaller bore of the hole 
GBH of the rubber bush GB2 by the side of a cable drawer, and is held. In addition, although the 
principal piece of Hole GBH has not penetrated the rubber bushes GBl and GB2, in order to pull out the 
lamp cable LPC 2 fi-om the rubber bush GB2, it is open for fi-ee passage in the hole HS where Hole 
GBH is small, and the through hole with a small bore is formed in the rubber bush GB2 by the side of a 
cable drawer at least. Although the lamp cable overflowed the module in order for there to be no tooth 
space which lets a lamp cable pass and not to let a lamp cable pass in a rubber bush with the 
conventional technique by such configuration, when pulling out two lamp cables in the one direction In 
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this example, since the lamp cable LPC 1 does not overflow the bottom case MCA, Module MDL can 
be made space-saving, it can miniaturize. Module MDL can be lightweight-ized, and a manufacturing 
cost can be reduced. Moreover, since the rubber bushes GBl and GB2 which hold the fluorescence 
tubing LP by the holding power of the lamp cable LPC since both the fluorescence tubing LP and the 
lamp cable LPC are held with the rubber bushes GBl and GB2 are held, the holdout of the fluorescence 
tubing LP can be improved. In addition, although the fluorescence tubing LP and one lamp cable LPC 1 
are held and the rubber bush GB2 holds the fluorescence tubing LP and two lamp cables LPCl and 
LPC2, the rubber bush GBl is sharing the thing of the configuration as the rubber bush GB2 where the 
rubber bush GBl is the same, in order to reduce the class of components. 

[0161] In addition, the configuration of the hole established in the rubber bushes GBl and GB2 for 
holding the fluorescence tubing LP and the lamp cable LPC or a slot is not restricted to what was 
illustrated. For example, the hole or slot holding the fluorescence tubing LP and two lamp cables LPC 
may be prepared independently, respectively, and may make suitably common the hole or slot of the 
fluorescence tubing LP, 1, or two lamp cables LPC. Moreover, the rubber bush GBl has the hole or slot 
holding the fluorescence tubmg LP and one lamp cable LPC 1, and the rubber bush GB2 may use the 
thing of the configuration in which the rubber bush GBl differs fi-om the rubber bush GB2 as it has the 
hole or slot holding the fluorescence tubing LP and two lamp cables LPCl and LPC2. 
[0162] Receipt» to the bottom case MCA of «fluorescence tubing LP, the lamp cable LPC, and the 
rubber bush GB The plan, as for drawing 39 (A), a back Ught BL (the fluorescence tubing LP, the lamp 
cable LPC, the rubber bush GB, light guide plate GLB) indicates the condition of having been contained 
and mounted to be in the bottom case MCA, a sectional view [ in / in (B) / the B-B cutting plane line of 
(A) ], and (C) are the sectional views in the C-C cutting plane line of (A). 

[0163] For the attaching part of a light guide plate GLB, and ML, in drawing 37 which shows the inner 
surface (top face) of the bottom case MCA, the stowage of the fluorescence tubing LP and MG are 
[ MB / the stowage of the lamp cable LPC 1 and MC2 of the stowage of the rubber bush GB and MCI ] 
the stowages of the lamp cable LPC 2. 

[0164] A back light BL is contained in the bottom case MCA which is a back light receipt case, as 
shown in drawing 39 (A) - (C). That is, the rubber bushes GBl and GB2 holding the fluorescence tubing 
LP and the lamp cable LPC are inserted in the stowage MG shown in drawing 37 formed so that the 
rubber bushes GB 1 and GB2 might fit in exactly, and the fluorescence tubing LP is contained in 
Stowage ML by the bottom case MCA and non-contact. The lamp cables LPCl and LC2 are contained 
by the stowages MCI and MC2 which consist of the slot formed in the bottom case MCA so that the 
configuration of the lamp cable 1 and LPC 2 might be met almost exactly. Closely, the lamp cable LPC 
1 and the lamp cable LPC 2 after the rubber bush GB2 change [ of the circuit board PCB 2 ] a direction 
from a major axis ahnost at right angles to the direction of a major axis of the circuit board PCB 2 (refer 
to drawing 1 and drawing 39 ), and are contained to the point connected to Inverter IV by the tooth 
space between an attaching hole MH 3 (refer to drawing 37 ) and the circuit board PCB 2. Inverter IV is 
connected to the point of the lamp cables LPCl and LP2, and Inverter IV is contained by the inverter 
stowage MI prepared beside the circuit board PCB 2 as shown in drawing 39 (A). Thus, without the 
lamp cable's LPC passing along the side face of a modular outside, or Inverter IV overflowing into the 
outside of Module MD, when Module MD is built into application products, such as a personal 
computer, the fluorescence tubing LP, the lamp cable LPC, the rubber bush GB, and Inverter IV of a 
back light BL can be contained and mounted in a compact, it can miniaturize. Module MDL can be 
lightweight-ized, and a manufacturing cost can be reduced. 

[0165] In addition, although one fluorescence tubing LP has been arranged in this example, two or more 
may be arranged and an installation may also be installed in the shorter side side of a light guide plate 

GLB. _ . . . 

[0166] Receipt» to the bottom case MCA of the «light guide plate GLB Drawmg41 is important 
section sectional views, such as the bottom case MCA, a light guide plate GLB, the fluorescence tubing 
LP, and the lamp cable LPC. . . . 

[0167] Although the conventional light guide plate had many useless fields for maintenance within a 
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module and they were substantially larger than the dimension of an effective light-emitting part, the light 
guide plate GLB of this example is carrying out the shape of a square (the shape of a rectangle), as 
shown in drawing 39 (A), and is bringing the dimension of the whole hght guide plate GLB close to the 
dimension of a light-emitting part as much as possible. Three sides of a light guide plate GLB are held at 
the wall of the stowage for light guide plates of the bottom case MCA formed so that it might fit in 
almost exactly, and the one remaining sides of the Ught guide plate GLB by the side of the fluorescence 
tubing LP are held by two minute projections (pawl) PJ formed in this bottom case MCA and one near 
the rubber bush GB in the inner surface (top face) of the bottom case MCA between a light guide plate 
GLB and the fluorescence tubing LP. It is prevented that prevent the migration by the side of the 
fluorescence tubing LP of a light guide plate GLB, and a light guide plate GLB damages the 
fluorescence tubing LP in the fluorescence tubing LP by Projection PJ. In addition, before attaching the 
lamp reflective sheet LS, it is carrying out the shape of a rectangle, the edge of the long side of the lamp 
reflective sheet LS pastes the underside edge of the reflective sheet RFS, in the fluorescence tubing LP, 
over an overall length, the edge of another [ a bonnet and ] long side is laid in the top-face edge of the 
prism sheet PRS, and after installation is held. The lamp reflective sheet LS is formed in die length by 
which a cross-section configuration is U character-Uke, and is arranged inside Projection PJ. Projection 
PJ is formed as minutely as possible, in order not to reduce the utilization effectiveness of light if 
possible. 

[0168] Thus, since a light guide plate GLB can be held in a small tooth space by holding a light guide 
plate GLB by the projection PJ which could mount electronic parts in the tooth space which occupied 
the conventional light guide plate by bringing the dimension of a light guide plate GLB close to the 
dimension of an effective light-emitting part as much as possible, and making it as small as possible, and 
was prepared in the bottom case MCA and one, it can miniaturize. Module MDL can be lightweight-ized 
and a manufacturing cost can be reduced. The luminous efficiency of a light guide plate GLB can be 
improved realizing the miniaturization of Module MDL, if it puts in another way. 
[0169] In addition, it is not necessary to necessarily form Projection PJ in the bottom case MCA and 
one, and it may attach in the bottom case MCA the projection formed by another members, such as a 
metal. 

[0170] «diffusion sheet SPS» The diffusion sheet SPS is laid on a light guide plate BLB, diffuses the 
light emitted from the top face of a light guide plate GLB, and irradiates [ the liquid crystal display panel 
PNL ] light at homogeneity. 

[0171] «prism sheet PRS» The prism sheet PRS is laid on the diffusion sheet SPS, an underside is a 
smooth side and the top face is a prism side. The cross-section configuration in which the prism side was 
mutually arranged in the shape of [ parallel ] a straight line, for example consists of two or more V 
character-Hke slots. The prism sheet PRS can raise the brightness of a back light BL by collecting the 
light diffused over the large include-angle range from the diffusion sheet SPS in the direction of a 
normal of the prism sheet PRS. Therefore, a back hght BL can be low-power-ized, consequently it can 
miniaturize, Module MDL can be Ughtweight-ized, and a manufacturing cost can be reduced. 
[0172] «reflective sheet RFS» The reflective sheet RFS is arranged under a light guide plate GLB, 
and the light emitted from the underside of a light guide plate GLB is reflected in the direction of the 
Uquid crystal display panel PNL. 

[0173] Presser-foot structure» of the «light guide plate GLB and the liquid crystal display panel PNL 
Drawing 42 is the important section sectional view of the module MDL in which the presser-foot 
structure of a light guide plate GLB and the liquid crystal display panel PNL is shown. 
[0174] As shown in drawing 42 , the dimension of the prism sheet PRS and the diffusion sheet SPS is 
larger than the dimension of a light guide plate GLB, and the edge of the prism sheet PRS and the 
diffusion sheet SPS has come out from the edge of a light guide plate GLB (making it overhang), and 
has started on the side attachment wall of the bottom case MCA. The protection-from-light spacer ILS 
which consists of a rubber cushion GC and rubber on the over hang of this prism sheet PRS and the 
diffusion sheet SPS and the side attachment wall of the bottom case MCA is arranged, up transparence 
glass substrate SUB2 of the liquid crystal display panel PNL is pressurized, and it holds (refer to 
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presser-foot structure» of the below-mentioned «liquid crystal display panel PNL, and drawing 44 ). 
** which both the prism sheet PRS, the diffusion sheet SPS, or the diffusion sheet SPS enters the gap 
between a light guide plate GLB and the bottom case MCA, and leaves in that of a light guide plate 
GLB by this is prevented, and a light guide plate GLB is firmly held within Module MDL. According to 
the structure shown in drawing 42 , the pressure of a rubber cushion GC and the protection-from-hght 
spacer ILS joins the bottom case MCA through the prism sheet PRS and the diffusion sheet SPS, the 
liquid crystal display panel PNL can be certainly held within Module MDL, the holding power of a light 
guide plate GLB, the liquid crystal display panel PNL, etc. can improve, and the dependability of a 
product can be improved. 

[0175] Either may be made to overhang here although both the prism sheet PRS and the diffusion sheet 
SPS were made to overhang from a light guide plate GLB. Moreover, although the four-side perimeter 
of a light guide plate GLB was made to overhang, it is not necessary to make the four-side perimeter not 
necessarily overhang, and at least 1-3 sides are effective here. 

[0176] Presser-foot structure» of «liquid crystal display panel PNL Drawing 45 is the important 
section sectional view showing the presser-foot structure of the liquid crystal display panel PNL in the 
conventional liquid crystal display module MDL. Drawing 44 is the important section sectional view 
showing the presser-foot structure of the liquid crystal display panel PNL in the liquid crystal display 
module MDL of one example of this invention. 

[0177] In the conventional liquid crystal display module MDL, as shown in dravying 45 , although the 
liquid crystal display panel PNL is fixed within Module MDL, both two transparence glass substrates 
which constitute the liquid crystal display panel PNL were held down through the rubber cushion GC. 
That is, as «shielding case SHD» explained in full detail by the way, each holddown member of a 
shielding case SHD and the bottom case MCA is fixed using the elasticity of a rubber cushion GC by 
pushing in a shielding case SHD in the direction of the interior of equipment (that is, the hook HK for 
immobilization is caught in the projection HP for immobilization, and the pawl NL for immobilization is 
bent inside, and inserted in the crevice NR for immobilization). Therefore, since two transparence glass 
substrates are conventionally pushed strongly through a rubber cushion GC, the gap of the liquid crystal 
between two transparence glass substrates of the liquid crystal display panel PNL changes selectively, 
and display unevenness arises. Therefore, the liquid crystal display panel PNL could not be pressed 
down not much strongly, and a mechanical strength was not able to secure enough, on the other hand, 
also about the side (side by the side of the interface-circuitry substrate PCB 3) where the dimension of 
two transparence glass substrates which constitute the liquid crystal display panel PNL firom this 
invention as shown in drawing 44 is changed, namely, the terminal is not arranged Make a transparence 
glass substrate project fi-om another transparence glass substrate, and the one-sheet glass plate section is 
prepared over three sides of the liquid crystal display panel PNL. Since only transparence glass substrate 
of one of the two is pressed down through the rubber cushion GC put on this one-sheet glass plate 
section, even if it presses down strongly, the gap between two transparence glass substrates does not 
change^ and display unevenness does not arise. Therefore, the presser-foot force of the liquid crystal 
display panel PNL can be increased, therefore a mechanical strength improves, and dependability can be 
improved. Moreover, between the top face of the one-sheet glass plate section of the liquid crystal 
display panel PNL, and the underside (inner surface) of the metal shielding case SHD, a pressure 
sensitive adhesive doudle coated tape BAT intervenes, and both are being fixed to it. In addition, 
drawing 44 is drawing showing the outline of the presser-foot structure of the liquid crystal display 
panel PNL, and the light guide plate GLB is arranged between the rubber cushion GC and the bottom 
case MCA in practice. 

[0178] In addition, since it is not limited to making the prism sheet PRS described previously overhang, 
a light guide plate GLB is not made to overhang the prism sheet PRS in the example shown in drawing 
44. 

[0179] Although this invention was concretely explained based on the example above, as for this 
invention, it is needless to say for it to be able to change variously in the range which is not limited to 
the above-mentioned example and does not deviate from the summary. 
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[0180] 

[Effect of the Invention] According to this invention, as explained above, since a light guide plate and a 
liquid crystal display panel can be firmly pressed down within the equipment concerned, while being 
able to improve a mechanical strength, it can miniaturize, the equipment concerned can be lightweight- 
ized and a manufacturing cost can be reduced, without enlarging a dimension. Moreover, since it can 
contain without protruding the cable of fluorescence tubing of a back light from the equipment 
concerned, it can miniaturize, the equipment concerned can be lightweight-ized and a manufacturing 
cost can be reduced. Moreover, the holdout of fluorescence tubing can be improved. Moreover, since the 
light guide plate of a back light can be held in a small tooth space, it can miniaturize, the equipment 
concemed can be lightweight-ized and a manufacturing cost can be reduced, moreover, since big 
opening was prepared in the center section of the base of a mold case, the base of a mold case swells - it 
can prevent -- a liquid crystal display - thin-shape-izing it can lightweight-ize. Furthermore, since it 
can contain without protruding the cable and inverter of a back light into the outside of the equipment 
concemed, it can miniaturize, a liquid crystal display can be lightweight-ized, and a manufacturing cost 
can be reduced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the liquid crystal display module of the color 
liquid crystal display of the active-matrix method which applied this invention. 
[Drawing 2] It is the important section top view showing 1 pixel and its circumference of the liquid 
crystal display section. 

[Drawing 3] It is the sectional view showing 1 pixel in three to 3 cutting plane line of drawin g 2 , and its 
circumference. 

[Drawing 4] It is the sectional view of the addition capacity Cadd in four to 4 cutting plane line of 
drawing 2 . 

[Drawing 5] It is the important section top view of the liquid crystal display section which has arranged 
two or more pixels shown in drawing 2 . 

[Drawing 6] It is a top view only describing the layers g2 and AS of the pixel shown in drawing 2 . 
[Drawing 71 It is a top view only describing the layers dl, d2, and d3 of the pixel shown in drawing 2 . 
[Drawing 81 It is a top view only describing the pixel electrode layer ITOl of the pixel shown in 
drawing 2 , a light-shielding film BM, and the light filter layer FIL. 

[Drawing 91 It is an important section top view only describing the pixel electrode layer, light-shielding 
film, and light filter layer of the pixel array shown in drawing 5 . 

[Drawing 101 It is drawing of a flat surface and a cross section showing the connection neighborhood of 
a gate terminal GTM and the gate wiring GL. 

[Drawing 111 It is drawing of a flat surface and a cross section showing near the connection of the drain 
terminal DTM and the video-signal line DL. 

[Drawing 121 It is the representative circuit schematic showing the liquid crystal display section of the 
color liquid crystal display of an active-matrix method. 

[Drawing 131 It is the representative circuit schematic of the pixel shown in drawing 2 . 

[Drawing 141 It is the flow chart of the sectional view of the pixel section and a gate terminal area which 

shows the production process of process A-C by the side of a substrate SUB 1 . 

[Drawing 151 It is the flow chart of the sectional view of the pixel section and a gate terminal area which 
shows the production process of process D-F by the side of a substrate SUB 1 . 

[Drawing 161 It is the flow chart of the sectional view of the pixel section and a gate terminal area which 
shows the production process of process G-I by the side of a substrate SUB 1 . 

[Drawing 171 It is a top view for explaining the configuration of the matrix periphery of a display panel. 
[Drawing 181 It is a panel top view for exaggerating the periphery of drawing 17 a little and explaining 
it still more concretely. 

[Drawing 191 It is the amplification top view of the comer of the display panel containing the electrical 
installation section of a vertical substrate. 

[Drawing 201 It is the sectional view showing the pixel section of a matrix in the center and showing 
near a panel angle and near a video-signal terminal area on both sides. 

[Drawing 211 It is the sectional view showing a part for the panel edge which there has no scan signal 
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terminal in left-hand side, and does not have an external connection terminal in right-hand side. 
[Drawing 221 The integrated circuit chip CHI which constitutes an actuation circuit is drawing showing 
the cross-section structure of the tape career package TCP carried in the flexible wiring substrate. 
[Drawing 231 It is the important section sectional view showing the condition of having connected the 
tape career package TCP to the terminal DTM for picture signal circuitry of a display panel PNL. 
[Drawing 241 They are the bottom view where the liquid crystal display panel PNL and the circuit 
boards 1-PCBs 3 were incorporated in the shielding case SHD, the sectional view in an A- A cutting 
plane line, the sectional view in an A-A cutting plane line, the sectional view in a B-B cutting plane line, 
a sectional view in a C-C cutting plane line, and a sectional view in a D-D cutting plane line. 
[Drawing 251 They are the plan of a shielding case SHD, a before side elevation, an after side elevation, 
a right side view, and a left side view. 

[Drawing 261 They are the liquid crystal display panel PNL, the bottom view of the circuit boards 1- 
PCBs 3 which mounted the tape career package TCP, the sectional view in an A-A cutting plane line, 
the sectional view in a B-B cutting plane line, a sectional view in a C-C cutting plane line, and a 
sectional view in a D-D cutting plane line. 

[Drawing 271 It is the detail bottom view of the circuit boards 1-PCBs 3 which do not mount the tape 
career package TCP. 

[Drawing 281 They are the plan of insulation sheet INSs 1-3, the sectional view in an A-A cutting plane 

line, a sectional view in a B-B cutting plane line, and a sectional view in a C-C cutting plane line. 

[Drawing 291 (A) is the plan of the interface-circuitry substrate PCB 3, and (B) is a bottom view. 

[Drawing 301 They are the horizontal side elevation of hybrid integrated circuit HI carried in the 

interface-circuitry substrate PCB 3, and a before side elevation. 

[Drawing 311 It is the bottom view of the gate side-circuit substrate PCB 1 . 

[Drawing 321 It is the bottom view of the gate side-circuit substrate PCB 2. 

[Drawing 331 It is flat-surface (underside) drawing of the tape career package TCP. 

[Drawing 341 They are flat-surface (underside) drawing of TCP mounted two or more sheets, and a side 

elevation. 

[Drawing 351 (A), (B), and (C) are the top views of joiners 1 -JN 3, respectively. 

[Drawing 361 They are the top view of the mounted joiners JNl and JN2, and a side elevation. 

[Drawing 371 They are the plan of the bottom case MCA, a before side elevation, an after side elevation, 

a right side view, and a left side view. 

[Drawing 38] It is the bottom view of the bottom case MCA. 

[Drawing 391 Plans, such as the light guide plate GLB which contained (A) in the bottom case MCA, 
the fluorescence tubing LP, and the rubber bush GB, a sectional view [ in / in (B) / a B-B cutting plane 
line ], and (C) are the sectional views in a C-C cutting plane line. 

[Drawing 401 It is a sectional view [ in / (A), and / in (B) / an A-A cutting plane line ]. [ the important 
section plan of a back light BL (the fluorescence tubing LP, the lamp cable LPC, rubber bush GB) ] 
[Drawing 411 It is the important section sectional view of the back lights BL (a light guide plate GLB, 
fluorescence tubing LP, etc.) contained in the bottom case MCA. 

[Drawing 421 It is the important section sectional view of the liquid crystal display module MD in which 
the presser-foot structure of a light guide plate GLB and the liquid crystal display panel PNL is shown. 
[Drawing 431 They are the liquid crystal display panel PNL and the bottom view of the circuit boards 1- 
PCBs 3 and the rubber cushion GC which mounted the tape career package TCP. 
[Drawing 441 It is the important section sectional view showing a shielding case SHD, the Uquid crystal 
display panel PNL, a rubber cushion GC, and the mounting condition of the bottom case MCA. 
[Drawing 451 It is the important section sectional view showing a shielding case SHD, the liquid crystal 
display panel PNL, a rubber cushion GC, and the conventional mounting condition of the bottom case 

MCA. . , , 

[Drawing 461 It is drawing showing the attaching hole SH of the conventional liquid crystal display 

module MDL. . . 

[Drawing 471 They are the personal computer of the notebook mold which mounted the liquid crystal 
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display module MDL, or the perspective view of a word processor. 
[Description of Notations] 

GLB -- A light guide plate, PNL -- A liquid crystal display panel, SUB2 -- Up transparence glass 
substrate, SPS -- A diffusion sheet, PRS -- A prism sheet, SHD -- Metal shielding case, MCA [ -- Lamp 
cable, ] -- A bottom case, GC ~ A rubber cushion, LP - Fluorescence tubing, LPCl, LPC2 GBl, GB2 
[ -- A back light GLB / -- A light guide plate PJ / -- A projection MCA / -- A bottom case, GC / -- A 
rubber cushion MO / -- Opening, IV / -- An inverter MI / - Inverter stowage. ] -- A rubber bush, GBH -- 
A hole, GBD -- A slot, BL 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 61 
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[Drawing 101 
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[Drawing 12] 
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[Drawing 11] 
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[Drawing 14] 
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[Drawing 22] 
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[Drawing 31] 
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[Drawing 15] 
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[Drawing 16] 
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[Drawing 34] 
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[Drawing 41] 
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[Drawing 24] 
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[Drawing 29] 
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[Drawing 30] 



^3 0 



(A) 



H [ 




aULlLiLJUUli 



(B) 




3 m>//)J^i'J7A 



PCB3 



PCB3-[s)g&^ 



[Drawing 36] 
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[Drawing 37] 
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[Drawing 461 
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